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ABSTRACT 
 
STUDENT ENGAGEMENT AND ITS RELATIONSHIP TO MOBILE DEVICE OWNERSHIP 
AND THE ROLE OF TECHNOLOGY IN STUDENT LEARNING 
 
 
 
By 
Robin Pynos 
August 2016 
 
Dissertation supervised by Misook Heo, Ph.D. 
The purpose of the study was to explore student engagement and its relationship to 
mobile device ownership and the role of technology in learning. The primary purpose was to 
examine if there are overall differences in student engagement between students who use school 
issued mobile devices and student owned mobile devices for student learning.  The study further 
investigated whether there are group differences in the multidimensional constructs of student 
engagement based upon device ownership groups.  Student engagement was identified as having 
cognitive, social and emotional dimensions.  The secondary purpose of the study was to examine 
if there are differences in the role of technology between students who use school issued mobile 
devices and student owned mobile devices for student learning.  The study further investigated 
whether there are group differences in constructs of the role of technology in student learning 
base upon device ownership groups.  The roles of technology identified and used for the purpose 
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of this study were the contribution of technology use in student learning, the frequency of 
technology use in student learning and student perception of institutional support of technology 
in student learning.  A one-way MANOVA was conducted to examine the differences in student 
engagement based upon mobile device ownership.  Independent ANCOVAs were conducted to 
examine the differences in the cognitive, emotional and social constructs of student engagement 
based upon mobile device ownership.  A one-way MANOVA was conducted to examine the 
differences in the role of technology based upon mobile device ownership.  Independent 
ANCOVAs were conducted to examine the differences in the contribution, frequency, and 
perception of institutional support of the use of technology in student learning.  The study 
findings did provide evidence to suggest a difference in overall student engagement based upon 
mobile device ownership.  The study findings, however, did not find evidence to suggest a 
difference in the role of technology based upon mobile device ownership or any of the individual 
constructs for student engagement or the role of technology.  The overall findings indicate that 
the use of personal devices support student engagement and that the use of devices by students to 
support their learning is primarily the same whether it is a personal device or school issued 
device.  Limitations of the study exist due to the single environment in which it was conducted 
and the previous experience of students and teachers in a one to one program. 
Educators, students and parents can benefit from this research when evaluating effective 
methods for the use of personal mobile devices and creating highly effective and engaging 
learning environments for students.  Additional research in this area is recommended to 
determine the impact of the use of personal mobile devices with different student populations 
and learning environments. 
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CHAPTER I 
INTRODUCTION 
Ubiquitous Computing 
Since the 1980s the use of technology for instruction has been perceived as a major mode 
to improving education in the United States (Grimes, 2008).  Consequently, the use of 
technology has been rapidly expanding within U.S. public schools.  According to a 1999 survey 
of public school teachers, 53 percent indicated that they used computers or the Internet for 
instruction during class time (Smerdon et al. 2000).  In 2009 the use of computers for 
instructional time in the classroom reported by teachers climbed to 88 percent (Gray, 2010).  In 
2015 that number rose significantly with a reported 97 percent of teachers surveyed using some 
form of digital content in their classrooms (Houghton Mifflin Harcourt, 2015).  Most recent 
information shows the existence of computers in the classrooms has become common place and 
education is becoming immersed in technology (Herold, 2016; Norris & Soloway, 2015). 
As the use of computers in classrooms has become more prevalent, so have the 
drawbacks.  Despite the increased presence of technology in classrooms, lack of funding, 
leadership, infrastructure and inability to change teaching practices are still considered major 
barriers to technology adoption in education (Herold, 2016; Norris & Soloway, 2015). Among 
these, lack of access to equipment has been recognized as one of the most common drawbacks to 
instructional technology integration in most school systems (Grimes, 2008; Houghton, Mifflin 
Harcourt, 2015; Lancaster, 2010).  In conjunction, educators recently reported lack of funding as 
their top concern in classrooms and districts today (Houghton Mifflin Harcourt, 2015).  School 
districts have attempted to address the challenge of limited access and equity by utilizing laptops 
on mobile carts and acquiring less expensive technology devices such as netbooks and 
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Chromebooks.  As a result, the national ratio of students to computers with Internet access in 
classrooms was reported at 12.1 in 1998 and dropped to 4.8 in 2002.  It dropped even further to 
3.1 in 2008 which is the last student to computer ratio statistic reported by the U.S. Department 
of Education (Gray, 2010).  The most recent statistic, however, shows a ratio of 1.8 students per 
school computer (OECD, 2015).  This trend of increased technology accessibility demonstrates 
the movement by districts to provide classrooms with technology.  Despite this trend of 
increased accessibility, educators recently cited lack of resources and listed more technology 
devices as one of their top classroom needs in the classroom following more engagement and 
more time (Houghton Mifflin Harcourt, 2015).  Unfortunately, many districts have since suffered 
from major budget reductions which are likely to continue and classroom technology for student 
instruction is being impacted. 
One to One 
In order to overcome the barrier of limited access, some schools have implemented one to 
one programs, also known as ubiquitous computing programs (Bethel, 2007; Dunleavy, 2007; 
Grimes, 2008; Lancaster, 2010; Lei, 2010; Lowther, Ross, & Morrison, 2003).  These programs 
are designed to provide each student with an Internet connected personal computing device for 
instructional purposes.  Students have access to the device throughout the entire school day and, 
in most instances, schools allow students to utilize the device at home.  The motive behind these 
programs is a belief that for a student to best benefit from the use of technology they should have 
constant opportunity for use or ubiquitous access (Lei, 2010). 
One of the earliest designs of a one to one program is Apple’s Classroom of Tomorrow 
(ACOT) research project.  In 1985, the ACOT project provided teachers and students at five 
public school sites with individual computers for use at school and at home.  In 1996 Microsoft 
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Corporation partnered with Toshiba America to introduce the “Anytime, Anywhere Learning 
(AAL)” initiative.  The project was designed to help schools acquire laptop computers and 
Microsoft Office software tools for every student.  Initially 26 school districts participated 
including both public and private.  Of those, 12 implemented a concentrated model in which all 
students in a classroom had their own laptop, which they were free to take home (Rockman et al., 
1997). 
Since then several large-scale ubiquitous programs sponsored through statewide 
initiatives began.  In 2002, Maine launched their Learning Technology Initiative by providing all 
middle school students and teachers across the state with laptop computers and in 2009 began 
expanding into high schools.  The program currently exists in grades 7-12 across the state 
(http://www.state.me.us/mlti/).  In 2003 this was followed by the Texas Technology Immersion 
Project, which began a 4-year project of 21 pilot schools implementing a one to one program.  
Unfortunately, inadequate funding and repair assistance prevented the project from fully 
developing into a one to one in the majority of schools and students were limited to the use of 
computers during school (http://www.etxtip.info). 
One to one programs address the barrier of lack of access to the use of technology 
resources; however, they come with a hefty price tag.  The main limitation of one to one 
programs has been financial sustainability.  Most districts are able to find ways to afford the 
initial cost of devices but continued repair costs, support, and constantly changing technologies 
make it very difficult to maintain.  For this reason, the vast majority of public schools have been 
unable to develop or sustain one to one programs over a long term. 
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Mobile Technology 
A number of factors have greatly impacted mobile technology over the past 50 years.  In 
1965, Gordon E. Moore predicted that computing processing power would double every two 
years for at least ten years (Moore, 1965).  This prediction of processing power increase is now 
known as Moore’s Law.  It has not only proven accurate but has continued that trend of growth 
for almost a half a century and is predicted to continue at that rate until at least 2015 or 2020 
(Kanellos, 2005).  Along with the rapid increase in device computing power is the technological 
ability to create devices that are smaller in size.  As a result, as devices are becoming 
exponentially more powerful as they are rapidly shrinking in size.  Historically mobile 
technology has referred to any computing device able to be moved from one location to another, 
including larger scale laptops weighing up to 20 pounds or more.  Recent advancements in 
mobile technology are redefining “mobile” as devices that are small enough to fit into a person’s 
hand or pocket and are also referred as hand-held or pocket devices.  Examples of mobile 
devices are Smartphones, portable media players, personal digital assistants, tablets and 
navigation devices.  Adding to the factors of increased power and decreased size, cost has also 
been a major factor impacting mobile technology.  Continually dropping device prices are 
making the acquisition of more powerful, more mobile devices extremely affordable, which is 
increasing the use of mobile technology. 
In the late 1980s, public access and use of the Internet became available.  Since that time, 
Internet accessibility has grown rapidly along with the development of information available on 
the Internet in the form of HTML pages.  The Internet is defined as the backbone or 
infrastructure in which information is transported from one computing device to another.  The 
collection of HTML pages, which are available through the infrastructure of the Internet, is 
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known as the World Wide Web or simply the Web.  The advancements in mobile technology 
combined with the expansion of the Internet infrastructure and information Web, are driving 
changes in the way individuals are connecting to and accessing information.  Access to the Web 
through a mobile device is termed the Mobile Web, which is in comparison to Internet access 
through a more stationary device, such as a desktop or laptop computer.  The Mobile Web is 
growing at a phenomenal pace and is forecast to overtake users accessing the Web via desktop 
technology in 2013 or 2014 (Walsh, 2010; Ingram, 2010).  In 2011, it was estimated that 900 
million people accessed the Web through their mobile phones compared to 1.4 billion desktop 
users.  Based upon the current rate of increase, it is expected that in 2014, mobile Web users will 
surpass desktop users to reach 1.7 billion (Ingram, 2010).  It is important to note two other key 
factors in relation to increased mobile Web use (Norris & Soloway, 2011).  First, most Web 
pages were historically designed to be viewed on the 17-22 inch screens of full-sized laptops or 
desktop monitors.  Currently, there is advancement in this design feature to accommodate 
viewing on mobile devices, which will become a standard feature for viewing and will add to 
increased mobile Web use.  Second, mobile applications, also known as apps, are being 
developed which serve to bypass a user’s need to visit a Web page directly.  Mobile apps are 
programs that run on mobile devices and connect users through specific portals to data and 
content rather than through an Internet browser.  Internet browsers are specific software 
applications used to pull content from the World Wide Web.  Mobile apps simplify use of the 
Web because they pull specific content from the Internet without the use of a browser and are a 
more direct means of access.  In 2011, it was reported that for the first time ever, daily time spent 
in mobile apps surpassed desktop, laptop, and mobile Web consumption (Newark-French, 2011). 
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Mobile Learning 
Mobile learning, as it applies in an educational setting, refers to students who use devices 
that are portable for the purpose of receiving instructional content and materials and completing 
assignments.  Historically, mobile learning has been widely characterized as laptop use in 
classrooms or computers on mobile carts used within a formal instructional setting.  Rapid 
changes in mobile technologies are morphing that traditional view of mobile learning with an 
emphasis on the term “mobile.”  Mobile learning can occur anytime, anywhere without the 
confines of space or time in a classroom.  It is more specifically defined as, “learning a variety of 
content and skills anytime, anyplace with a small device light enough to be carried in one hand” 
(Dede, 2011) and includes informal learning that occurs outside of an instructional setting.  
Mobile Learning is also defined as “knowledge transfer events, content, tools and applications 
accessed on handheld computing devices” (Adkins-Ambient, 2010) and “learning by means of 
wireless technological devices that can be pocketed and utilized wherever the learner’s device is 
able to receive unbroken transmission signals” (El-Hussein & Cronje, 2010).  In addition, mobile 
learning is flexible, personalized, learner-centered and ubiquitous (El-Hussein & Cronje, 2010; 
Looi, et al., 2010; Project Tomorrow, 2010a; Sharples, Taylor & Vavoula, 2007).  The use of 
mobile devices for learning have the potential to enhance a learner’s sense of individuality and 
community, as well as motivation to learn through participation and collaboration (El-Hussein & 
Cronje, 2010; Johnson et al., 2014; Project Tomorrow, 2010b). 
As mobile devices allow learning to extend beyond a formal setting, students find value 
in anytime, anywhere access to the Internet (Oller, 2012) and want to use mobile devices to 
facilitate their learning, communicate with teachers, and work outside of the traditional school 
boundaries (Dahlstrom & Warraich, 2012; Looi, et al., 2010; Oller, 2012; Project Tomorrow, 
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2015).  Students feel that the use of mobile devices positively impact their productivity, 
engagement, effectiveness, and grades, while enabling their ability for anytime, anywhere 
learning (Adhikari & Parsons, 2012; Dahlstrom & Warraich, 2012; El-Hussein & Cronje, 2010; 
Stoerger, 2012; Project Tomorrow, 2015). 
Bring Your Own Device 
Districts are looking to innovative solutions to address continued budget cuts (Center for 
Digital Education, 2012).  Essentially, school systems struggle to merely keep their existing 
technologies current, let alone bear the financial task of supporting a technology immersed 
environment, such as a one to one program (Norris & Soloway, 2011).  Some schools are 
harnessing the power of student-owned mobile devices to engage students in the learning process, 
while reducing costs to the district and in effect becoming a one to one environment.  In addition 
to budget cuts, rapid changes in available technology and greater use of devices by educators for 
their own productivity and learning purposes are added reasons driving this change.  The use of 
student owned devices while in school is becoming better known under various acronyms, such 
as Bring Your Own Technology (BYOT), Bring Your Own Device (BYOD), and Bring Your 
Own Laptop (BYOL).  Some schools are even opting simply for Bring Your Own (BYO), 
indicating students are open to bring whatever device or technologies suit their need.  Recent 
trends for BYOT, BYOD, BYOL, and BYO in schools indicate that use of personal student 
devices, while in school, may become an important part of formal learning since students are 
already immersed with these technologies in their informal environments outside of school. 
Mobile technology use is rising at unprecedented levels and in 2011 Smartphone sales 
surpassed laptop sales (Weintraub, 2011).  American teenagers between the ages of 13 and 17 
are reported as the age group adopting Smartphones the fastest; with 88 percent indicating they 
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own or have access to a Smartphone, which is steadily increasing (Lenhart, 2015).  Also, reports 
are finding that mobile usage spans the K-12 realm not just high school.  Students K-12 report 
access to a variety of mobile devices such as iPods, cell phones, Smartphones, and digital readers 
(Project Tomorrow, 2015). 
Furthermore, the framework for ubiquitous computing and students utilizing their own 
device in schools is supported by the National Education Technology Plan, titled “Transforming 
American Education:  Learning Powered by Technology.”  The plan identifies five key goal 
areas:  Learning, Assessment, Teaching, Infrastructure and Productivity (U.S. Department of 
Education, 2010).  The Infrastructure goal states that districts should provide every student and 
teacher access to resources when and where they need it and recommends that every student and 
teacher have at least one Internet accessible device, appropriate software, and resources as a 
means of achieving that goal.  The recommendation further states that the student or family may 
own the devices. 
Mobile devices will become increasingly important in the K-12 environment and how 
schools respond to the use of student owned devices will be crucial.  Emerging hardware and 
software capabilities, combined with global connection, is creating the opportunity for mobile 
learning to significantly alter education (Johnson, Adams & Cummins, 2012; Oller, 2012; 
Project Tomorrow, 2010a); perhaps in the same revolutionary way that it was impacted by the 
phonetic alphabet and mass-produced books (Noonoo, 2013). 
Statement of the Problem 
Affording students the ability to use their own devices in school will, in effect, create a 
one to one environment and provide students the ubiquitous access schools are currently striving 
to attain (Johnson et al., 2015).  The 2015 NMC Horizon Report, K-12 edition, identified the use 
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of personal mobile devices as one of six important developments in educational technology, 
which means it is likely to drive technology planning and decision making over the next five 
years.  Use of personal mobile devices in the K-12 learning environment is categorized as a near-
term horizon, indicating its likelihood of entry into the mainstream use for schools to be within 
the next 12 months (Johnson et al., 2015).  Furthermore, a recent study found that 81 percent of 
teachers believe mobile devices enrich classroom education (Mobile Future, 2014). 
Previous technologies have failed to realize the profound impact on education and student 
achievement that most would have expected.  In fact, debate still exists on the level at which 
technology impacts student achievement.  The difference in the use of mobile devices is that they 
are a more natural part of students’ daily lives than any previous technologies that have been 
introduced and used in education (Laxman, 2012; Project Tomorrow, 2015).  In addition, the 
characteristics of mobile devices which demonstrate flexibility, convenience, multi-functionality, 
and constant connectedness reflect the way students function and interact with others as part of 
their daily habits (Johnson et al., 2015; Project Tomorrow, 2015). 
According to a number of reports, use of personal devices in school for learning is 
gaining acceptance in schools all over the world (Johnson et al., 2015; Project Tomorrow, 2015).  
However, debate still exists for many schools over whether students’ personal phones should be 
allowed or banned (Johnson et al., 2015).  Despite mixed reactions to use of student-owned 
mobile devices while in the formal school setting, the use of mobile devices outside of schools is 
the primary way youth interact and learn from each other.  Currently, a huge disparity exists 
between how students utilize these devices every day outside of school while educators struggle 
to engage students in environments of meaningful, real-world authenticity while in school.  
Students prefer to use personal mobile devices to facilitate their learning and participate in 
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anytime, anywhere learning which was cited at 78 percent in comparison to using school 
provided devices at 55 percent (Project Tomorrow, 2015).  School administrators, however, are 
reluctant to allow the use of personal devices due to information technology security concerns, 
inequity issues, and inconsistent device types resulting in ineffective use by students and teachers 
(NMC, 2015). 
Purpose of the Study 
The overall goal of the study was to explore student engagement and its relationship to 
mobile device ownership and the role of technology in student learning. The first purpose was to 
determine if there are overall differences in student engagement between students who use 
school issued mobile devices and student owned mobile devices for student learning.  The study 
further investigated whether there are group differences of ownership in the multidimensional 
constructs of student engagement.  Student engagement was identified as having cognitive, social 
and emotional dimensions.  The second purpose of the study was to determine if there are 
differences in the role of technology for student learning between students who use school issued 
mobile devices and student owned mobile devices for student learning.  This study further 
investigated whether there are group differences of ownership in various roles of technology.  
The roles of technology identified and utilized for the purpose of this study were the use of 
technology for specific tasks and improved understanding, the frequency with which students use 
technology for their learning, and student perception of institutional support and emphasis on the 
importance of the use of technology in student learning. 
Research Questions 
To achieve the aforementioned research goals, the following research questions were 
sought: 
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1. To what extent does student engagement differ based upon ownership of mobile 
devices used for student learning? 
a. To what extent does cognitive engagement differ based on device ownership? 
b. To what extent does social engagement differ based on device ownership? 
c. To what extent does emotional engagement differ based on device ownership? 
2. How does the role of technology in student learning differ based upon ownership of 
mobile devices? 
a. How does the contribution of use of technology in student learning differ 
based on device ownership? 
b. How does the frequency of use of technology in student learning differ based 
on device ownership? 
c. How does student perception of institutional support for use of technology in 
student learning differ based on device ownership? 
Significance of the Study 
The rationale for this study was to improve the overall research on students’ use of 
technology in education.  The impact of technology in education has been researched on many 
fronts.  However, there is little research on whether using a student owned device or school 
issued device impacts the level of engagement and the role of technology in student learning. 
School districts are looking for ways to increase the use of technology in their schools.  
One way they look to increase the use of technology is through the purchase and distribution of 
equipment throughout the school.  This comes at a heavy cost to many districts which simply 
cannot afford it.  If the opportunity for students to use their own devices proves an effective 
method, many districts could provide students an opportunity to use their own technology 
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without sacrificing scarce budget dollars.  School districts also look to increase the use of 
technology through integration of specific software, tasks, and assignments through classroom 
teachers.  If students are finding effective means to enhance and extend their formal learning, 
this would serve as valuable information for school districts to better support students and impact 
achievement.  Overall, this study would serve to inform districts whether the use of student 
owned devices are beneficial both from a cost standpoint as well as an instructional standpoint. 
Parents want the best support for their student’s education and look to schools for 
guidance.  This study would serve to inform and educate parents on the instructional use of 
mobile devices, as well as the impact they may have for their student. 
As universities evaluate the way technology is provided to students, this information 
could serve as a benefit.  Students may enter better prepared to support their own learning in an 
environment that meets their needs. 
Limitations and Delimitations of the Study 
While this study was designed to address the research questions under optimal conditions, 
there were limitations that may have affected the study but were not under the control of the 
researcher.  The limitations were as follow: 
First, responses for the data collection instrument were dependent upon accurate 
information submitted by students.  Accuracy of information, with the importance emphasized, 
was impossible to guarantee in responses.  Second, the study was limited to high school students 
and would not serve to represent a K-12 population, thus eliminating the potential difference of 
responses in younger students.  Finally, the reader is cautioned regarding the generalizability of 
the results to the population that differ from this one or that vary from the age-group for which 
this study was designed. 
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Definition of Terms 
Formal Learning—learning that occurs in a formalized setting, such as a classroom under 
the direction of an instructor. 
HTML (HyperText Markup Language—the main language used for displaying web 
pages in a web browser. 
Internet—an international network of computers. 
Informal Learning—learning that occurs outside of a formalized setting. 
Mobile Device—a hand-held computing device. 
Mobile Learning—learning that occurs through the use of a mobile device. 
Mobile Web—accessing the web through a mobile device. 
Web—a collection of html pages accessed via the Internet. 
Web browser—software used to view the html pages of the web. 
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CHAPTER II 
LITERATURE REVIEW 
Digital Age 
Digital Divide 
Access to personal technology and use of the Internet grew rapidly during the 1990s.  The 
term Digital Divide was originally used to make a distinction between those who had access to 
the Internet and other communication and information technologies and those who did not, also 
known as the ‘haves’ and ‘have nots’ (DiMaggio et al., 2004, Hargittai, 2010; Warschauer, 
Knobel & Stone, 2004; Warschauer & Matuchniak, 2010; Waycott et al., 2010).  Concerns about 
the unequal distribution of access were voiced in a 1995 report by the National 
Telecommunications & Information Administration in a report titled, Falling Through the Net: A 
Survey of the "have nots" in Rural and Urban America (NTIA, 1995). 
In a recent report of broadband availability published by the National 
Telecommunications & Information Administration, 98 percent of Americans have access to 
wired or wireless broadband up from 95 percent in 2010 (NTIA, 2013).  Despite this high 
percentage of accessibility, it is recently reported from the U.S. Census Bureau that 20 percent of 
Americans do not have or utilize Internet access.  This continues to be an important area of focus 
given that a large portion of the United States remains disconnected excluding them from 
important resources (Hargittai, 2010). 
As access to the Internet and other information communications technologies has grown, 
the focus of the Digital Divide has shifted from the narrow concentration of ‘haves’ and ‘have 
nots’ to a broader focus on the use of technology (DiMaggio et al., 2004; Selwyn, 2004; 
Warschauer, Knobel & Stone, 2004; Warschauer & Matuchniak, 2010).  According to a recent 
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study, wide variations in use across demographic groups cannot be adequately accounted for by 
simply distinguishing between the ‘haves’ and ‘have nots’ (Jones et al., 2009). 
As more and more people have access and are using information communication 
technologies, looking at the Digital Divide in terms of ‘haves’ and ‘have nots’ in relation to 
digital inequity has becomes less useful and irrelevant (Hargittai, 2010).  Digital Divide has now 
come to represent the complex differences in access and use of information technologies 
(DiMaggio & Hargittai, 2001; Hargittai, 2010).  Systematic differences are present in how 
people incorporate digital media into their lives, even when controlling for basic connectivity 
(Hargittai, 2010). 
A common belief is that the Digital Divide is narrowing due to the declining cost of 
computers and increased Internet access.  To the contrary, recent studies show considerable 
difference in home access to digital media and technology use, with an even greater difference in 
the outcomes of technology use (Warschauer & Matuchniak, 2010). 
Studies suggest that factors such as age, socioeconomic status, gender and race play a 
critical role in the way the Internet is being used and the number of activities performed 
(DiMaggio & Bonikowski, 2008; Goode, 2010; Hargittai, 2010; Hargittai & Hinnant 2008; 
Warschauer & Matuchniak, 2010).  These differences are beginning to surface in the form of 
lower wages for those not being an Internet user (DiMaggio & Bonikowski, 2008) and lead to 
the conclusion that these factors are critically important to the study of social structures and 
digital inequity (Hargittai, 2010; Warschauer & Matuchniak, 2010). 
These inequities extend into the educational realm and studies show that even when 
controlling for Internet access, college students show considerable variation among the way they 
use the Internet in relation to socioeconomic status, gender, and race (Goode, 2010; Hargittai, 
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2010; Jones et al., 2009; Warschauer & Matuchniak, 2010).  To compound this issue, students 
exhibiting the lowest level of technology skills tend to avoid courses with heavy technology 
components (Goode, 2010).  In addition to the factors mentioned above, a recent study 
demonstrated that students’ skill level of technology use is also dependent upon their experiences 
in K-12 schooling influenced by knowledgeable teachers and curriculum experiences (Goode, 
2010).  The new Digital Divide in the way in which technology is accessed and utilized is 
creating even more diversity among the population than the original ‘haves’ and ‘have nots,’ thus 
increasing digital inequity rather than decreasing it and impacting education (Bennett, 2012; 
Hargittai, 2010; Warschauer & Matuchniak, 2010). 
Digital Native 
Digital Native is a term used to describe an individual who is considered to be very 
technology savvy and innately adept with the use of technology (Prensky, 2001).  The idea of the 
digital native appears to have originated in an essay titled Declaration of the Independence of 
Cyberspace by Barlow (1996) in which he warns parents:  “You are terrified of your own 
children, since they are natives in a world where you will always be immigrants” (Barlow, 1996, 
p. 1). 
The term ‘Digital Native’ was later popularized by Mark Prensky in his 2001 publication 
Digital Natives, Digital Immigrants.  Digital Natives are further identified as those born into the 
time frame of the arrival and rapid expansion of digital technology during the last decade of the 
20th century (Prensky, 2001).  Digital Immigrants are described in stark contrast to Digital 
Natives.  Digital Immigrants were born prior to the time frame of Digital Natives and did not 
have the exposure to digital technology while young, therefore, are not as adept or comfortable 
using it (Prensky, 2001). 
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The idea of this group of individuals born after this time frame having a greater aptitude 
with technology grew as did other terms to identify them such as the Net (Internet) Generation, 
Generation N (network), Millennial, Generation Y, Dot-Coms, Echo-Boomers, iGeneration, Me 
Generation, Generation D (digital), Nexters, Generation C (connected, communicating, content), 
Google Generation, and Nintendo Generation (Bennett, 2012; Benett & Maton, 2010; Feiertag& 
Berge, 2008; Jones &Czerniewicz 2010; Margaryan, Littlejohn &Vojt, 2011; Oblinger & 
Oblinger 2005; Shaw & Fairhurst, 2008; Tapscott 1998, 1999, 2009).  For the purposes of this 
paper and ease of reference, the term Digital Natives will be used as an inclusive reference for 
this entire group of individuals.  
Digital Natives became commonly associated with the characteristics of a different type 
of learning style for these individuals due to their life-long immersion in technology and 
widespread digital skills (Prensky, 2001).  Due to their existence in a technologically ubiquitous 
environment from a young age these “new” students were identified as having a different way of 
thinking and processing information from their ancestors.  As a result, it has been argued that 
educational reforms are necessary in order for traditional school systems to meet the needs and 
interests of these young people (Prensky, 2001, 2009).   
Critics have challenged the concept of Digital Natives citing the lack of empirical 
evidence to support the notion that those individuals born into and immersed in digital 
technology are inherently savvy with digital skills (Bennett, 2012; Bennett & Maton, 2010; 
Bennett, Maton & Kervin 2008; Bullen, Morgan & Qayyum, 2001; Bullen et al., 2009; Hargittai, 
2010; Margaryan, Littlejohn &Vojt, 2011). 
Beginning in the mid 2000s, research surrounding the term Digital Natives and student 
characteristics associated with it began.  Since then, there have been studies refuting the notion 
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of a technically savvy group with specific learning characteristics based upon this generational 
title. 
Studies conducted have varied greatly in methodology and construct and have focused 
mainly on higher education students.  Common findings from these studies suggest that Digital 
Natives do not exhibit a deep knowledge of technology or that these students have radically 
different learning styles or behavior characteristics based on their generation (Bennett, 2012; 
Bullen, Morgan & Qayyum, 2011; Jones et al., 2010; Kennedy et al., 2008; Margaryan, 
Littlejohn &Vojt, 2011). 
A commonality echoed in these findings suggest that although there are age-related 
differences in technology use, there are vast variations of technology use within age groups 
(Jones et al., 2010; Kennedy et al., 2010; Margaryan, Littlejohn & Vojt, 2011).  It is noted that 
the variation in use tends to be higher within a particular age group than between age groups 
(Bennett, 2012; Jones et al., 2010).  Another study claims that students use a limited set of 
information communication technologies tools which generally fell into one of two categories:  
general communication or program specific.  Students use tools that are specific to their needs 
and base the use of those tools on familiarity, cost and immediacy (Bullen, Morgan & Qayyum 
2011; Bullen et al., 2009).  A significant finding regarding the communication preferences of one 
group of students found that they are not age or generation related (Bullen, Morgan & Qayyum 
2011; Bullen et al., 2009). 
A summary of the research suggests that only a small minority of this generation can be 
considered Digital Natives and age should be disregarded as a factor to include older individuals 
who are tech savvy (Bennett, 2012).  Findings recommend that caution should be used when 
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assuming a set of standardized skills exists across a population based upon their generation of 
birth (Bennett, 2012; Bullen, Morgan & Qayyum, 2011; Jones et al., 2010). 
Learning Theories 
Historical Learning Theories 
Learning theories have been developing since the late 1800’s as an attempt to describe 
the way individuals learn and are commonly used in the creation of instructional learning 
environments.  Learning theories traditionally encompass three broad areas of focus:  
behaviorism, cognitivism and constructivism with many learning theory subsets within each of 
those areas (Mechlova & Malcik, 2012).  The foundation of these learning theories, however, 
were developed in a time prior to the impact of technology in today’s society and are not 
reflective of current social environments (Mechlova & Malcik, 2012; Siemens, 2004).  Rapid 
advancements in technological accessibility, capability and sheer volume of information are 
impacting the structure of education and driving the need for changes in learning and teaching 
roles and instructional processes (Mechlova & Malcik, 2012; Voogt et al., 2013; Webb & 
Reynolds, 2013). 
Behaviorism 
Behaviorism suggests that learning can be observed through external actions or behaviors.  
One of the most notable studies of behaviorism is Pavlov’s classical conditioning experiment in 
which he used a stimulus response method.  During the 1890s Ivan Pavlov, a Russian 
physiologist, conditioned a dog to salivate for food based upon a ringing bell (Mergel, 1998).  
Edward Thorndike also contributed to behaviorism in the late 1890s building on Pavlov’s 
stimulus response method through a theory of connectionism.  Connectionism involved learning 
through a stimulus response connection like Pavlov but reinforcement was based upon 
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consequences of the behavior chosen (McLeod, 2007; Mergel, 1998).  In the early 1900s John B. 
Watson built on Pavlov’s ideas of classical conditioning.  Watson’s theory involved learning a 
new behavior through the association of two stimuli.  His most famous experiment 
demonstrating this involved a young child named Albert and a white rat.  Watson conditioned 
Albert to fear the rat by sounding a loud noise when the rat would appear.  He then extinguished 
the fear by presenting the rat without the loud noise (McLeod, 2008; Mergel, 1998).  Watson is 
ultimately credited with coining the term “behaviorism” (Mergel, 1998).  In the late 1930s, B.F. 
Skinner, building on the work of Thorndike, developed the theory of operant conditioning within 
behaviorism.  Unlike classical conditioning which is based on generating a learned response 
from neutral stimuli, operant conditioning is based on generating a learned response from stimuli 
that is either neutral, rewarding, or punishing (Mergel, 1998).  Behaviorism, as a learning theory, 
focuses on observing external actions as a determination of learning without consideration for 
internal processes.  Behaviorism, which was popularized in the United States from the 1920s to 
1950s, was seen as an objective and scientifically proven method of measuring learning through 
outward actions (McLeod, 2007).  As research by cognitive scientists grew, criticisms of 
behaviorism focused around the lack of emphasis placed on mental activity in the learning 
process (Graham, 2010). 
Cognitivism 
Cognitivism, as a learning theory, emphasizes the mental processes that occur during 
learning.  Jean Piaget developed major aspects in the theory of cognitivism as early as the 1920s; 
however, his ideas did not gain recognition until the 1950s during what is known as the 
‘cognitive revolution.’  Cognitivism surfaced as a direct response to behaviorism and its lack of 
attention to internal thought processes (Smith, 2001).  The cognitive revolution was heavily 
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influenced by three research areas outside the field of psychology.  The first is the information 
processing approach which began during World War II in the 1940s.  The information 
processing approach supported the idea that mental processes occurred during learning.  An 
important work initially contributing to this approach is an article about information theory 
written in 1948 by Claude Shannon titled, The Mathematical Theory of Communication.  This 
theory proposed that information is communicated through signals in a series of stages 
suggesting that human perception may work similarly (Smith, 2001).  Several other significant 
contributions were made by Donald Broadbent in Perception and Communication (1958) and 
George Miller in The magical number seven, plus or minus two: some limits on our capacity for 
processing information (1956).  Broadbent’s theory proposed that stimuli or information 
received for human processing is passed through a filter and will only be processed if the person 
is attending to the information.  Therefore, a person cannot attend to or process multiple forms of 
stimuli or information at the same time.  Miller’s theory focused on the cognitive limits of 
human memory.  His theory, also known as Miller’s Law, proposed that the number of objects 
the average human can hold in working memory is seven plus or minus two.  The second area 
outside the field of psychology to influence the cognitive revolution was the development of 
digital computers which also occurred during World War II.  Comparisons between the computer 
and human intelligence lead to the idea that humans process information on mental 
representations much the way a computer sequentially performs computations.  The third is 
influence surrounding generative linguistics approach.  In 1957, Noam Chomsky published 
Syntactic Structures, which focused on linguistic knowledge and the mental structures necessary 
to be a competent speaker of language.  In 1959, Chomsky published a review of Skinner’s 
work, Verbal Behavior, which was a book about language learning.  Chomsky’s review not only 
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refuted Skinner’s approach to language but seriously undermined behaviorism as a scientific 
approach to psychology (Smith, 2001). 
An influence on the cognitive revolution from within the field of psychology was Gestalt 
psychology which focused on higher mental processes.  A book by Bruner published a book in 
1956 titled, A Study of Thinking, investigated how people learn and emphasized learning 
strategies which fit nicely with the information processing approach.  By the early 1960s 
behaviorism was on the decline in America as it had never really gained popularity in Europe.  A 
center for Cognitive Studies was developed at Harvard and directed by Jerome Bruner and 
George Miller (Smith, 2001). 
Summary 
Behaviorism and Cognitivism as foundational theories for the use of technology in 
education have not been promoted due to the passive role of the learner, stress on rote 
memorization, focus on inner conditions for learning and low level use of technology (Mechlova 
& Malcik, 2012).  Research findings, however, support Constructivism as an effective 
foundational theory for using technology in education due to the learning environments 
technology naturally supports and lends itself to such as authentic learning experiences, problem 
solving, social interaction, collaboration, active engagement (Kaffash, 2010; Mechlova & Malcik, 
2012). 
Learning Theories for the Digital Age 
Constructivism 
Constructivism, as a learning theory, states that learning is a process of constructing 
meaning based upon one’s experiences, beliefs and mental structures (Mergel, 1989).  
Constructivism proposes that learning is not a stimulus response phenomenon, as in behaviorism, 
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nor is it a passive process of receiving knowledge, as in cognitivism.  Constructivism, rather, is 
an adaptive, self-regulatory process of building conceptual structures through reflection and 
abstraction (Yilmaz, 2008).  Constructivism as a learning theory is characterized through 
knowledge construction, learner activity, concept development, deep understanding and 
authentic tasks (Matthews, 2003). 
Constructivism has roots in many different philosophies and theories with vast 
complexities, but all share the basic premise that human knowledge is constructed (Phillips, 
1995).  Constructivism developed as a response to traditional Western theories of knowledge and 
their objective nature (Yilmaz, 2008).  The beginning development of constructivism can be 
traced as early as the 1700s to Giambattista Vico, an Italian philosopher.  He is best known for 
his Latin treatise, De antiquissima Italorum sapientia (1710), in which he states that truth is 
verified through creation or invention and not observed (Von Glaserfeld, 1989).  During this time 
period, roots in constructivism have also been traced to German philosopher, Immanuel Kant, in 
the mid to late 1700s (Yilmaz, 2008).  Since that time, as many as 18 variants of constructivism 
have been noted in literature based upon different founders, advocates, schools, foci, and 
disciplinary approaches (Matthews, 2000).  
Constructivism within the field of education is a relatively new phenomenon emerging 
within the past 20 years.  The work of constructivism in education is derived from Jean Piaget, a 
Swiss developmental psychologist and Lev Vygostky, a Russian psychologist; as well as 
American psychologists Carl Rogers, Abraham Maslow, Jerome Bruner, and Ernst von 
Glaserfeld (Fosnot, 1996; Matthews, 2003; Yilmaz, 1998).  American education has long been 
influenced by underlying principles of constructivism through the developmentalist notions of 
Jacques Rousseau, John Dewey, G. Stanley Hall and Arnold Gesell (Matthews, 2003).  
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Supporting natural tendencies toward learning and allowing the natural process of learning to 
occur without interference are key developmentalist concepts grounded in current constructivist 
teaching practices.  Learner-centered and discovery learning are other examples of 
developmentalist practices, as are the principles common to constructivist teacher education. 
(Matthews, 2003). 
Constructivism is based on the theory that learners construct their own knowledge 
through experiences and social interaction, thereby making learning a personal, reflective and 
transformative process.  Research suggests that the use of technology in classrooms has the 
potential to change the teaching and learning process through redefining the traditional 
pedagogical roles, encouraging multiple perspectives, promoting higher-order thinking, and 
supporting scaffolding learning environment, which are elements reflective of constructivism 
(Hawkridge, 1990; Lim et al., 2013; Shan Fu, 2013; Mclouglin & Oliver, 1998). 
Research suggests that a constructive learning approach, information, communication and 
technology (ICT) helps students focus on higher-level concepts rather than less meaningful tasks 
(Levin & Wadmany, 2006).  In a related study, statistically significant correlation was shown 
between studying with ICT and the acquisition of critical thinking skills (McMahon, 2009). 
Teacher held constructivist beliefs about teaching and learning have been found as a 
significant factor in determining patterns of technology use in the classroom (Higgins & Moseley, 
2001).  The same finding holds true for student teachers.  Those with a stronger constructivist 
teaching belief, strong teaching efficacy, computer self-efficacy and a favorable attitude toward 
technology in education were more inclined to integrate the use of technology into their future 
teaching practices (Sang et al., 2009).  This finding confirms previous studies that constructivist 
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teaching beliefs of student teachers predicts their future technology behaviors (Wang, Ertmer & 
Newby, 2004) 
A constructivist learning environment engages students in constructing their knowledge 
and personal meaning making (Jonassen, 1999).  Constructivist learning environments can take 
on many forms (Jonassen & Land, 2000), but are characterized by being student-centered, 
collaborative, engaging and reflective (Wang, 2009).  ICTs are seen as natural, complementary 
and supporting tools to the constructivist learning environments (Nanjappa & Grant, 2003; 
Sultan, Woods & Koo, 2011).  The utility and accessibility of technology provides the ability to 
shift the focus from knowledge-as-possession, traditionally seen in education, to knowledge-as-
construction and for learning to be self-guided rather than outside-guided (Tam 2000). 
Student-centered Learning 
A review of research in education has indicated a paradigm shift in the classroom from a 
focus on teaching through delivering instruction and dispensing knowledge to a focus on 
learning through discovering and constructing knowledge by students (Froyd & Simpson, 2008; 
Lea, Stephenson & Troy, 2003).  This approach, aimed at improving education, emphasizes the 
activity of the student in an attempt to broaden and deepen student understanding (Keengwe, 
2009).  This paradigm shift is echoed in a report by the National Research Council 
recommending that the organization of learning environments should focus around four 
elements:  knowledge-centered, learner-centered, assessment-centered, and community-centered 
(Bransford, 1999). 
Student-centered learning is a term used to refer to this type of learning environment; 
however, throughout the literature there have been many approaches developed which are 
reflective of student-centered practices such as active learning, collaborative learning, inquiry-
based learning, cooperative learning, problem-based learning, peer led team learning, team-based 
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learning, peer instruction, inquiry guided learning, just-in-time teaching, small group learning, 
project-based learning, question-directed learning, student-activating teaching methods, powerful 
learning environments, minimal guidance approach, discovery learning, open-ended learning 
environments, collaborative/cooperative learning, and case-based learning (Baeten et al., 2010; 
Froyd & Simpson, 2008).  Student-centered learning environments are rooted in constructivist 
epistemology (Hannafin, Hill & Land, 1997; Sultan, Woods & Koo, 2011).  While student-
centered learning can take many different teaching forms, the focus of fostering deep learning 
and understanding are a foundational theme (Hannafin, Hill & Land, 1997; Lea, Stephenson & 
Troy, 2003; Mayer, 2004). 
The Greenwood Dictionary of Education defines student-centered instruction (SCI) as: 
An instructional approach in which students influence the content, activities, materials, 
and pace of learning.  This learning model places the student (learner) in the center of the 
learning process.  The instructor provides students with opportunities to learn 
independently and from one another and coaches them in the skills they need to do so 
effectively.  The SCI approach includes such techniques as substituting active learning 
experiences for lectures, assigning open-ended problems and problems requiring critical 
or creative thinking that cannot be solved by following text examples, involving students 
in simulations and role plays, and using self-paced and/or cooperative (team-based) 
learning.  Properly implemented SCI can lead to increased motivation to learn, greater 
retention of knowledge, deeper understanding, and more positive attitudes toward the 
subject being taught. (Collins & O’Brien, 2003, p. 338) 
Student-centered learning environments are characterized by the activity and 
responsibility of the learner, facilitation and coaching by the teacher, and a collaborative 
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teaching and learning process with an emphasis on construction of knowledge and student 
learning (Baeten et al., 2010; Fay, 1988; Lea, Stephenson & Troy, 2003).  Research has indicated 
that the use of ICTs support a learner-centered environment (Castro Sanchez & Chirino Aleman, 
2011) with a teacher-facilitator role (Reid, 2002), requiring teachers to be more creative and 
flexible with classroom material (Shan Fu, 2013).  Teachers with student-centered instructional 
beliefs were successful at integrating technology into their classroom environments, except in 
specific instances where computer anxiety prevented it (Honey & Moeller, 1990). 
Research on the effectiveness of student-centered learning on student achievement is 
mixed.  A study on active-learning and student-centered pedagogy showed improvement in 
student attitudes toward learning and student performance (Armbruster et al., 2009).  Student-
centered learning environments demonstrating the use of deeper approaches to learning, did not 
show consistent findings in higher education (Baeten et al., 2010). 
Connectivism 
Connectivism is a relatively new theory of learning proposed by George Siemens and 
introduced as a Learning Theory for the Digital Age (2004).  Connectivism is based on the 
premise that knowledge exists in the world rather than within an individual.  Due to the 
exponential growth of knowledge and the shrinking half-life of knowledge, Siemens believes 
that “learning (defined as actionable knowledge) can reside outside ourselves and is focused on 
connecting information sets that enable us to learn more and are more important than our current 
state of knowing” (Siemens, 2004).  This is opposed to the aforementioned three foundational 
theories (Behaviorism, Cognitivism, and Constructivism), which do not account for learning 
outside an individual (Siemens, 2004).  Connectivism as a new learning theory has not received 
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wide acceptance but is seen as playing an important role in the shift of technology in education 
that is occurring (Mechlova & Malcik, 2012).  
Information and Communication Technologies in Education 
Information and Communication Technologies is more commonly known by its acronym, 
ICT.  It is broadly defined as the use of a technology device for communicating and accessing 
information.  A more detailed definition is “a diverse set of technological tools and resources 
used to communicate, and to create, disseminate, store, and manage information” (Blurton, 1999, 
p. 1) and encompasses technologies such as computers, the Internet, broadcasting technologies 
and telephony.  Other terms commonly used in research to refer to the use of technology in 
education are Information Technology (IT) and Technology Enhanced Learning (TEL) (Cox et 
al., 2013). 
Since the 1980s the use of technology for instruction has been perceived as a major mode 
to improving education in the United States (Grimes, 2008, Kaffash, 2010).  Consequently, the 
use of technology has been rapidly expanding within U.S. public schools and information and 
communication technologies are widely used today in education (Fu, 2013; Lim et al., 2013; 
Livingstone, 2012; Noor-Ul-Amin, 2013).  According to a 1999 survey of public school teachers, 
53 percent indicated that they used computers or the Internet for instruction during class time 
(Smerdon et al., 2000).  In 2009 the use of computers for instructional time in the classroom 
reported by teachers climbed to 88 percent (Gray, 2010). 
In an attempt to answer the basic question of whether technology impacts student 
achievement, a second-order meta-analysis involving over 40 years of research was conducted 
(Tamim et al., 2011).  The criteria for research literature included in the analysis was that it 
addressed the impact of technology used as a supplement or direct instruction compared with 
 29 
 
nontechnology instruction in a formal educational setting.  The impact focused on student 
achievement and the publication date was 1985 or later.  Findings from the analysis indicated a 
significant small to moderate effect size on student achievement in favor of the use of technology.  
Further findings revealed that technology used to support instruction yielded a significantly 
higher average effect size than technology used to provide direct instruction.  Furthermore, the 
impact of technology used in K-12 showed a higher average effect size than technology used in 
postsecondary settings (Tamim et al., 2011). 
Research findings on ICTs have been shown to improve the overall quality of education 
by providing greater accessibility to resources, supporting student-centered and self-directed 
learning environments, increasing student motivation and engagement, promoting higher-order 
skills, providing opportunities for collaborative learning, and connecting real-life learning 
situations (Bransford, 1999; Fu, 2013; Fouts, 2000; Lim et al., 2012; Lowther et al., 2008; Noor-
Ul-Amin, 2013).  
Effective integration of technology in education is a complex and multifaceted approach 
that involves more than mere access to technology tools.  Because of this, there has not been 
widespread, consistent and consensual agreement on the degree or depth of impact technology 
has in education (Kaffash, 2010; Lim et al., 2013; Livingstone, 2012).  Using technology in an 
impactful way also includes curriculum components, pedagogical practices and teacher 
competencies, among others (Haddad & Drexler, 2002; Lim et al., 2013; Livingstone, 2012; 
Spector, 2010; Tinio, 2003).  Research findings also reveal that when used inappropriately, 
technology can hinder learning opportunities (Bransford, 1999; Livingstone, 2012). 
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Mobile Learning 
Mobile learning, or m-learning, is most commonly defined broadly as learning that 
occurs with the use of mobile devices and enables learning to occur anywhere at any time 
(Franklin, 2011; Hwang, Tsai & Yang, 2008; Ozuorcun & Tabak, 2012; Park, 2011; Sarrab & 
Aldabbas, 2012; Shih et al., 2011).  Examples of mobile devices that can be used for mobile 
learning include cell phones, Smartphones, handheld computers, tablets, laptops, e-readers, and 
personal media players (Franklin, 2011; Park, 2011; Shih et al., 2011; Sarrab & Aldabbas, 2012). 
Mobile devices vary greatly in size and level of portability, which determine the way they 
are used for learning.  Some experts believe that for a device to be considered mobile it must be 
able to be carried in a pocket or purse.  Others categorize mobile devices by the degree of their 
mobility.  One particular example is:  Highly mobile, used to refer to smaller sized devices, such 
as a cell phone, that can fit into a pocket; Very mobile, used to refer to devices slightly larger 
than cell phones but smaller than laptops, such as tablets and netbooks; and Mobile, refers to 
devices such as laptops (Franklin, 2011).  Although these definitions have been given from 
different aspects, they share the same idea, that is, mobile devices play an important role in the 
learning activities no matter whether the activities are conducted in the field or in the classroom 
(Chen et al., 2009; Hwang et al., 2009; Vavoula et al., 2009). 
Mobile device functionality and use have increased significantly due to technological 
advances, decreasing hardware costs, widespread acceptance of use and convenience (Hung & 
Zhang, 2012; Ozuorcun & Tabak, 2012).  It has recently been reported that there are more than 
six billion mobile subscribers worldwide.  Mobile texting usage has increased 550% over the last 
two years with a reported 1.2 trillion text messages sent per month.  Current statistics indicate 
that mobility will become the most ubiquitous form of communication, overtaking the Internet 
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and television (Mobile Matters, 2011).  Mobile devices provide access to a wide variety of 
learning resources and are prompting researchers and educators to consider using them as viable 
teaching and learning tools (Huang et al., 2010; Ozuorcun & Tabak, 2012, Sarrab & Aldabbas, 
2012; Wu et al., 2012).  M-learning is a fairly new development made possible through the ever 
increasing capabilities of mobile devices.   
M-learning stems from e-learning, commonly defined as learning which is conducted 
through technological devices using the Internet with specific intent, tethered to a specific device 
and is more formalized and structured in nature (Ozuorcun & Tabak, 2012).  M-learning 
advances e-learning capability through the development of mobile learning technologies 
(Ozuorcun & Tabak, 2012).  Many researchers regard m-learning as a natural extension and 
evolution of e-learning (Hung & Zhang, 2012; Ozuorcun & Tabak, 2012; Park, 2011; Sarrab & 
Aldabbas, 2012; Traxler, 2009).  The development of technology, along with changes in society, 
has impacted the development of m-learning and its use in education (Ozuorcun & Tabak, 2012).  
M-learning is described as occurring without the restrictions of space or time, untethered to a 
specific device and is informal, opportunistic and unstructured (Ozuorcun & Tabak, 2012).  With 
technological development and societal changes, a significant benefit of m-learning is the ability 
of anytime, anywhere learning (Sarrab & Aldabbas, 2012). 
Mobile learning is growing as a force that is impacting traditional education methods 
(Ozuorcun & Tabak, 2012).  Mobile learning has the potential to provide access to resources for 
individuals, regions or countries that, otherwise, may not have it available (Traxler, 2009).  The 
applications of mobile learning are far reaching and span across k-12, higher education, and 
corporate use, as well as informal and distance learning opportunities (Park, 2011).  
Technological developments are increasing the educational potential for mobile devices even 
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through the use of context awareness functions.  Context awareness is the ability for a device to 
sense and react based upon a user’s behavior and is one of the primary factors leading the 
popularity of m-learning applications providing the ability to be more dynamic and pervasive 
(Park, 2011; Sarrab & Aldabbas, 2012). 
Research on mobile learning as an educational tool is increasing significantly (Hung & 
Zhang, 2012; Sarrab & Aldabbas, 2012; Wu et al., 2012).  Currently, the literature on mobile 
learning focuses on two broad areas: the effectiveness of mobile learning and the development of 
mobile learning systems for supporting student learning (Wu et al., 2012). 
A study using text mining techniques investigated the longitudinal trends of articles on 
mobile learning.  An analysis of 119 academic articles from 2003 to 2008 indicated that the 
number of articles published increased significantly from eight articles in 2003 to 36 articles in 
2008 demonstrating the trend of growing interest in mobile learning and expectation that it is 
likely to continue increasing at a rapid pace.  A shift in the focus of the research over the time 
period, from mobile learning effectiveness to mobile learning systems was noted, indicating a 
trend toward the development of mobile learning frameworks with teaching and learning 
strategies (Hung & Zhang, 2012). 
Another study reviewing the trends of research in mobile learning focused on the 
distribution of research purposes, methodologies and outcomes; citing that previous reviews of 
research on mobile learning failed to provide a comprehensive analysis of research findings.  The 
review included 164 studies on mobile learning published from 2003 to 2010.  In order to 
identify the research purpose, each article was classified according to one of four categories:  1) 
evaluating the effects of mobile learning, 2) designing a mobile system for learning, 3) 
investigating the affective domain during mobile learning, and 4) evaluating the influence of 
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learner characteristics in the mobile learning process.  Findings indicated that the focus of 
research was on the first two categories, mobile learning effectiveness followed by mobile 
learning system design.  These top two categories combined accounted for 90% of the articles 
that were reviewed.  That focus, however, was reversed when identifying citation counts.  
Articles were analyzed by the number of times they were cited as a source of information by 
others.  Typically, articles that receive a high number of citations tend to be viewed as a more 
credible source in the field of research (Shih, Feng & Tsai, 2008).  Articles focusing on mobile 
learning system design were the most highly-cited articles followed by mobile learning 
effectiveness.  Another finding indicated that the primary methods of data collection were 
surveys and experiments, which were used across all reviewed articles regardless of research 
purpose.  Articles were also analyzed according to the outcomes on their research and whether 
the results were considered positive or negative.  It was noted that 86% of the studies reported 
positive results, 4% reported neutral results and 1% reported negative results.  Additionally, the 
164 studies indicated that mobile learning is most frequently used at higher education 
institutions, followed by elementary schools (Wu et al., 2012). 
In the same study of 164 articles reviewing mobile trends, an analysis of the types of 
devices used for mobile learning was conducted according to the educational context of the 
study.  Studies were categorized by educational context into three different categories: formal 
education, non-formal education and informal education, according to identified definitions 
(Cedefop, 2014).  Formal education is learning that is organized and structured, including 
objectives, time or learning support.  It is intentional from the learner’s point of view and 
typically leads to certification.  Non-formal education is learning that is embedded in planned 
activities but does not include learning objectives, time or learning support.  It is intentional from 
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the learner’s point of view, but does not typically lead to certification.  Informal education is 
learning that results from daily work or leisure activities and does not include learning 
objectives, time or learning support.  In most cases it is unintentional from the learner’s point of 
view and does not typically lead to certification (Cedefop, 2014).  In the formal educational 
context, mobile phones and PDAs were noted as the most widely used devices for mobile 
learning studies in higher education institutions and PDAs in elementary schools.  In the non-
formal and informal educational contexts, mobile phones were also the most widely used device 
for mobile learning studies.  Overall, mobile phones and PDAs were the most commonly used 
devices accounting for over 75% of the 164 studies.  It was noted that the types of devices used 
in studies changed over time as technology evolved and, according to the studies, the definition 
of mobile learning expanded during the 2003-2010 time frame.  An example provided is that, of 
the 164 studies, iPods were not used as mobile learning devices until 2008 and Global 
Positioning Systems (GPS) were not used as mobile learning devices until 2010.  Finally, articles 
were divided into five major categories of academic discipline: humanities, social sciences, 
natural sciences, formal sciences, and the professions and applied sciences.  Based upon these 
categories, studies focused most frequently on disciplines in the professions and applied sciences 
followed by the humanities and formal sciences (Wu et al., 2012). 
In a study conducted on the use of mobile devices in schools to supplement students’ 
traditional e-learning lab as well as provide a cheaper alternative for schools that do not have e-
learning resources, it was found that the lower cost, transportability and flexibility of m-learning 
was a benefit over the traditional, more expensive computer lab setup for schools with more 
socio-economically challenged student population.  It was found that students could successfully 
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move between e-learning and m-learning systems without significantly affecting the learning 
outcomes (Nedungadi & Raman, 2012). 
Despite the rapid increase of research in mobile learning, there is currently not enough 
research to support it as an educational theory of learning (Traxler, 2009).  Development of 
mobile applications is rapidly increasing and has surpassed the development of traditional 
software applications; however, there has been lack of research focusing on the type or design of 
mobile applications to create an effective learning environment (Sarrab & Aldabbas, 2012). 
Ubiquitous Learning 
The combination of computing technologies and communication technologies form the 
basis of ubiquitous computing (Yahya et al., 2010).  The term “ubiquitous computing” was 
coined by Mark Weiser (1952-1999), a chief scientist at Xerox Palo Alto Research Center and 
described as the use of technologies which are embedded into our environment and transparent to 
the user (Weiser, 1991).   The role of ubiquitous computing technologies in ubiquitous learning 
allows learning to happen naturally and continuously through interactions with their environment 
that make the technology appear secondary to the activity or learning (Park, 2011; Weiser, 1991; 
Yahya et al., 2010). 
The use of mobile and wireless communication technologies to enhance learning have 
been referred to as mobile or ubiquitous learning (Chu, Hwang, & Tseng, 2010; Hwang & Tsai, 
2011; Roschelle & Pea, 2002).  Ubiquitous learning, also known as u-learning has been broadly 
and generally defined as learning that occurs anywhere at any time through the use of ubiquitous 
technology (Hsieh et al., 2011; Huang, Lin & Chen, 2010; Hwang & Tsai, 2011; Hwang, Tsai & 
Yang, 2008; Liu & Hwang, 2010; Shih et al., 2010; Yahya et al., 2010).  U-learning is 
recognized as an extension of m-learning, which is recognized as an extension of e-learning 
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(Huang et al., 2011; Hwang, Tsai & Yang, 2008; Liu & Hwang, 2010; Yahya et al., 2010).  U-
learning is similar to mobile learning, or m-learning, in that it occurs anywhere at any time.  The 
significant difference is that m-learning refers to the mobility of the device used for learning and 
u-learning refers to the mobility of the learner (Yahya et al., 2010). 
Various views regarding the specificity of the definition and recognized characteristics of 
u-learning exist among researchers, which have led to misconceptions and misunderstandings 
regarding the term (Yahya et al., 2010).  Some noted characteristics of u-learning are urgency of 
learning need, initiative of knowledge acquisition, interactivity of learning process, situation of 
instructional activity, context-awareness, active personalization, self-regulated learning, learning 
community, adaptive learning, and constructivist learning (Huang et al., 2011). 
Research surrounding u-learning began in the late 1990s to early 2000s and has continued 
to increase in volume and gain attention in the field of education due to its potential impact on 
learning (Huang et al., 2011; Hwang & Tsai, 2011; Liu & Milrad, 2010; Park, 2011; Yahya et al., 
2010).  A large pocket of research regarding mobile and ubiquitous technologies has been 
provided from researchers in Taiwan due to a government supported e-learning project initiative.  
Taiwan’s research has focused on mobile learning systems and tool development, while research 
from the United States has focused mainly on instructional aspects of mobile and ubiquitous 
learning (Hung & Zhang, 2012). 
The adaptive nature of u-learning environments share common perspectives with the 
constructivist learning style (Hwang et al., 2009; Tsai, Tsai & Hwang, 2012; Wu et al., 2012).  
U-learning is predicated upon the use of ubiquitous and pervasive technology, in which the 
learner can become completely immersed in the learning process or learning activity through 
their environment (Huang et al., 2011).  Increased research and studies have been conducted on 
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the effectiveness of ubiquitous technologies to support authentic learning activities due to the 
popularity and efficiency of devices.  A review of several studies has found that the use of these 
tools in a u-learning environment improved student achievement (Chu, Hwang & Tsai, 2010).  
This is an important distinction from previous studies which focused on technology acceptance, 
behaviors and motivation (Chu, Hwang & Tsai, 2010).  
A recent study comprehensively reviewed 154 articles published from 2001 to 2010 on 
mobile and ubiquitous learning (Hwang & Tsai, 2011).  Findings show that the number of 
articles published during the time span nearly quadrupled, indicating a growing interest in mobile 
and ubiquitous learning.  From 2001 to 2005 a total of 32 articles were published compared to 
122 articles published from 2006 to 2010.  Findings also indicated that students from higher 
education and elementary schools were the major samples groups selected across the 154 studies.  
Another finding revealed that most studies did not focus on a specific learning domain and 
instead investigated the motivations, perceptions and attitudes of students toward mobile and 
ubiquitous learning.  Of the studies that did involve specific learning domains, several areas 
showed significant increase in the second half of the time span from 2006 to 2010.  The domains 
most increased were engineering (including computers), science, language and art, and social 
science.  Finally, the overall number of countries contributing published articles on mobile and 
ubiquitous learning greatly increased over the designated time span.  A total of 14 countries had 
authors contribute articles from 2001-2005 compared to a total of 23 countries with authors who 
contributed articles from 2006 to 2010.  Authors from the U.S. contributed the most articles 
during the first half of the time frame with a total of seven articles; however, authors from 
Taiwan contributed the most during the second half of the time frame with a total of 51 articles.  
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Overall findings suggest an increasing interest the use of mobile and ubiquitous technologies in 
teaching and learning environments (Hwang & Tsai, 2011). 
Recent advancements in computing and communication technologies combined with the 
use of sensor devices and radio frequency identification (RFID) embedded objects have led to 
the development of context-aware technologies (Huang et al. 2008, 2011; Hwang & Chang 
2011).  Context-aware technologies allow users to interact through devices or objects and gain 
information, feedback or guidance based upon their behaviors.  The use of this as a learning tool 
provides students the opportunity for support and instruction based upon their individual learning 
needs and support authentic learning activities (Chu, Hwang & Tsai, 2010; Hwang et al., 2009; 
Hwang et al., 2012; Liu & Hwang, 2010; Tsai, Tsai & Hwang, 2012; Yang, 2006).  The use of 
these technologies in a learning environment has become known as context-aware ubiquitous 
learning (Hwang et al. 2012; Hwang, Tsai & Yang, 2008).  Major characteristics of context-
aware u-learning environments have been noted as mobility, location, interoperability, seamless, 
situational awareness, social awareness, adaptability and pervasiveness (Hwang et al. 2009; Liu 
& Hwang, 2010; Ogata & Yano 2004; Tsai, Tsai & Hwang, 2012; Yang et al, 2008).   
Student Engagement 
Impact of Student Engagement on Learning 
Academic achievement and graduation rates continue to be standards by which school 
systems are measured and the pressure for schools to perform is increasingly evident in school 
accountability through standardized achievement measures (Stillwell & Sable, 2013’ Yazzie-
Mintz & McCormick, 2012).  Literature reveals that researchers and educators are increasingly 
focused on student engagement as a means to increase student achievement and decrease dropout 
rates (Fredricks & McColskey, 2012).  Therefore, researchers have demonstrated the positive 
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impact of student engagement on educational outcomes for all students (Appleton, Christenson, 
& Furlong, 2008; Yazzie-Mintz, 2010).  Additionally, student engagement is considered the key 
factor in understanding and preventing school dropout (Appleton, Christenson & Furlong, 2008).  
The number of students dropping out of high school continues to be a concern for the U.S. 
educational system.  In 2009-2010, a total of 514,238 public school students dropped out of 
grades 9–12, representing 3.4 percent of high school students across the United States.  
Separated by grade level, the dropout rate for grade 9 was 2.6 percent while the dropout rate for 
grade 12 was 5.1 percent indicating that dropout rates increased as grade-level increased 
(Stillwell & Sable, 2013).  Student engagement as it relates to dropout data is seen as a gradual 
process of decline and disconnect with school (Appleton, Christenson & Furlong, 2008; Finn, 
1989).  Researchers, educators, families and students recognize the relevance and importance of 
student engagement as it relates to achievement and school behaviors (Appleton, Christenson & 
Furlong, 2008). 
Research literature on student engagement demonstrates wide variations in the definition 
and measurement of constructs throughout its history (Appleton, Christenson & Furlong, 2008).  
Research on engagement did not start appearing in the literature until the mid 1980s and reflects 
little consensus regarding its definition and how it is measured (Appleton, Christenson & 
Furlong, 2008).  Despite the vast variation on themes of engagement, there is agreement that it is 
a multidimensional construct (Fredericks, Blumenfeld & Paris, 2004).  Agreement, however, 
differs on the number and types of dimensions ranging from two to four.  Most all definitions 
include behavioral components and many include psychological/emotional components.  Far 
fewer included academic or cognitive components (Appleton, Christenson & Furlong, 2008).  
Models using two or three components of student engagement have been described in the 
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literature.  Two component models are generally comprised of a behavioral and emotional or 
affective construct (Finn, 1989; Marks, 2000) while more recent three component models include 
a cognitive construct (Fredericks, Blumenfeld & Paris, 2004; Jimerson, Campos & Greif, 2003).  
A four component model has been introduced in literature which includes academic, behavioral, 
cognitive and psychological engagement (Reschly & Christensen, 2006).  The four component 
model is based on the theoretical work of Finn (1989), Connell (Connell, 1990) and McPartland 
(1993).  A more recent framework utilizes five components and supports both staff and students 
engagement:  personal, academic, intellectual, social and professional (Pittaway, 2012).  This 
framework includes the engagement of teachers as well as students.  Professional engagement 
involves connections with networks and organizations associated with a discipline and building 
relationships and experiences to become a valued part of a profession (Pittaway, 2012).  As 
research continues, engagement constructs are continually developing (Yazzie-Mintz & 
McCormick, 2012). 
Engagement can best be understood as a relationship between the student and school 
community, school adults, peers, instruction and curriculum (Yazzie-Mintz, 2010).  Research has 
focused heavily on observed behaviors and school structure as predictors and indicators of 
student engagement Yazzie-Mintz & McCormick, 2012).  Few instruments exist that measure 
student engagement indicators and connect them with expected outcomes (Appleton, Christensen 
& Furlong, 2008).  Two exceptions noted are the Student Engagement Instrument (Appleton et 
al., 2006) and the High School Survey of Student Engagement, known as the HSSSE (Yazzie-
Mintz, 2010).  These instruments measure the perspective of the student through query rather 
than inference (Appleton, Christenson & Furlong, 2008).  Research indicates the importance of 
collecting data on student perceptions rather than objective data on observed behaviors 
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(Appleton et al., 2006; Fredricks & McColskey, 2012).  Self-report measures are valuable in 
collecting data on measures that are not directly observable, such as emotional and cognitive 
engagement.  Collecting data on these measures through teacher ratings or observations is highly 
inferential (Appleton et al., 2006; Yazzie-Mintz & McCormick, 2012).  Self-report measures, if 
not administered properly, may not result in accurate student reported data (Yazzie-Mintz & 
McCormick, 2012). 
The Center for Evaluation & Education Policy at Indiana University used similar 
dimensions for the High School Survey of Student Engagement (HSSSE).  The 
cognitive/intellectual/academic engagement dimension is briefly described as engagement of the 
mind.  The social/behavioral/participatory engagement dimension is briefly described as 
engagement of life in school.  The emotional engagement dimension is briefly described as 
engagement of the heart (Yazzie-Mintz, 2010). 
Dimensions of Engagement 
Cognitive Engagement 
Cognitive engagement focuses on engagement during instructional time with instruction-
related activities (Yazzie-Mintz, 2010) and investment in learning (Fredricks & McColskey, 
2012).  Cognitive engagement, which is less observable and gauged more by internal indicators, 
is described self-regulation, relevance of schoolwork to future endeavors, value of learning, 
personal learning goals and autonomy (Appleton, Christenson & Furlong, 2008).  The cognitive 
engagement dimension encompasses the intellectual and academic constructs.  The academic 
construct refers to the actual skills and attitudes required in a university (Pittaway, 2012).  
Academic engagement refers to time on task, credits earned toward graduation, and homework 
completion and is considered a key component added to the dimensions due to the strong 
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correlation between high rates of academic learning time with student achievement (Appleton, 
Christenson & Furlong, 2008; Fisher & Berliner, 1985; Marks 2000).  Intellectual engagement is 
closely related to academic engagement, but encompasses the critical consideration of the 
concepts and ideas within the chosen discipline (Pittaway, 2012). 
Social Engagement 
Social engagement focuses on student actions, interactions, and participation within the 
school community and extracurricular activities (Fredricks & McColskey, 2012; Pittaway, 2012; 
Yazzie-Mintz, 2010).  The social engagement dimension also encompasses the behavioral and 
participatory constructs.  Within this dimension, behavioral engagement is described as positive 
conduct, effort and includes school attendance, suspensions, voluntary classroom participation, 
and extracurricular participation (Appleton, Christenson & Furlong, 2008).  
Emotional Engagement 
Emotional engagement focuses on the internal lives of students and not observable 
behavior.  It is described as interest, identification, belonging, and focuses on the extent of 
positive and negative reactions to teacher, classmates, academics or school (Appleton, 
Christenson & Furlong, 2008; Fredricks & McColskey, 2012).  The emotional engagement 
dimension also encompasses the effective, psychological and personal constructs.  Within this 
construct psychological engagement, also less observable and gauged by internal indicators, is 
described as feelings of identification or belonging, and relationships with teachers and peers 
(Appleton, Christensen & Furlong, 2008).  Similarly, personal engagement reflects an 
individual’s expectations, attitudes, motivation and abilities (Pittaway, 2012). 
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Student Engagement and Technology 
The importance of understanding how technology can enhance learning has increased 
interest in engagement (Fitzallen & Downing, 2014).  The focus of research literature on 
engagement and achievement concentrates on student behaviors and school structures, which 
includes the use of technology (Yazzie-Mintz, 2010).  Technology is a tool that mediates the 
relationship between engagement and learning (Attard, 2010).  The use of technology to improve 
student engagement has been established as a recognized practice, but does not necessarily 
reflect increased outcomes on standardized measures.  Technology used to increase student 
engagement, however, does indicate increases in other constructs that are more difficult to 
measure, but have been shown to ultimately lead to increased academic performance, such as 
self-awareness, self-monitoring, student thinking and reasoning, metacognitive development, 
experiential learning and interpersonal learning facilitated by technology (Fitzallen & Downing, 
2014). 
The widespread use of web-based learning technologies in education is generating 
interest in researchers on the impact of use on student engagement and learning outcomes (Chen, 
Lambert & Guidry, 2010).  Most studies involving the use of technology to promote student 
engagement have shown positive results (Kuh & Hu, 2001; Laird & Kuh, 2005; Robinson & 
Hullinger, 2008).  The positive relationship between web-based technologies and student 
engagement was demonstrated in a study with more than 17,000 college students.  Students were 
surveyed using the National Survey of Student Engagement (NSSE) along with questions 
regarding their participation in online and face-to-face courses with the use of web-based 
technologies.  It was found that students who utilized web-based technologies in their learning 
scored higher in traditional student engagement measures, such as academic challenge, active 
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and collaborative learning, student-faculty interactions and supportive campus environment 
(Chen, Lambert & Guidry, 2010).  Responsibility for engagement often falls on the student in 
terms of their actions or emotions.  Research based on student perspectives indicates that the 
school and school community are an important factor in engaging or disengaging students 
(Yazzie-Mintz & McCormick, 2012). 
Increased connectivity through the use of technology has the potential to foster cultural 
change in teaching and learning and provides a natural fit for student-centered learning and 
increased student engagement (Fitzallen & Downing, 2014).  Research on the use of technology 
in education indicates that the use of mobile devices and digitally-rich content increases student 
engagement by providing real-world context and a multitude of learning opportunities (Project 
Tomorrow, 2010b).  A study of over 60,000 college students using the NSSE, indicates that there 
is a strong relationship between academic uses of information technology and engagement, 
particularly academic engagement, student-faculty interaction, and active and collaborative 
learning (Laird & Kuh, 2005). 
Project Tomorrow is a national non-profit organization dedicated to the empowerment of 
student voices in education.  Speak Up is a national initiative of Project Tomorrow and has 
conducted yearly polls since 2003 with k-12 students, parents and educators about the role of 
technology for learning both in and out of school.  To date they have collected over three million 
viewpoints of students, parents and educators representing the largest data set of authentic 
feedback from key stakeholders in education.  The 2009 report investigated the ways in which 
emerging technologies are used for teaching and learning.  The report suggests that both teachers 
and students report a positive impact in learning with digital technologies.  More than half of 
teachers indicated that as a result of using technology in the classroom students are more 
 45 
 
motivated to learn.  Over one-third of teachers report a change in their teaching practice as a 
result of technology integration to a more relevant, student-centered, student-directed, interactive 
learning environment (Project Tomorrow, 2010a). 
The primary benefit of using mobile devices for learning was cited as increased student 
engagement by more than 38,000 teachers, principals and administrators.  Educators also 
indicate that mobile devices for learning can be used to personalize instruction and prepare 
students for the world of work.  Additionally, mobile devices can be utilized in learning to 
develop skills in collaboration, teamwork, critical thinking, problem solving, and improved 
communication (Project Tomorrow, 2010b).  Collaborative or creative components in the 
classroom indicate high levels of engagement (Yazzie-Mintz, 2010).  Students indicated that 
relying on mobile devices helps to increase personalization of the learning process, conduct 
anytime, anywhere research, collaborate with peers and teachers, and improve organization skills 
(Project Tomorrow, 2013). 
A factor impacting student engagement and use of technology is a teacher’s beliefs and 
perceptions regarding the use of technology for education.  Teachers who do not value the use of 
technology or are not comfortable using it will be reluctant to incorporate it into their teaching 
practices and the opportunity to engage students will be minimized (Fitzallen & Downing, 2014).  
Personal attributes, such as high levels of motivation, confidence and self-efficacy are identified 
as key characteristics of teachers who will be successful in implementing new technologies 
(Fitzallen & Downing, 2014).  A study on engagement in middle years mathematics students, 
who were transitioning to high school, found that a strong pedagogical relationship formed the 
foundations for sustained engagement in mathematics. 
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Student Use of Technology 
Student engagement has been linked to increased student achievement and research is 
growing regarding the link between student engagement and the use of technology (Kuh & Hu 
2001; Hu & Kuh, 2001).  Despite the literature that has shown a connection between technology 
use, student engagement and increased learning, some literature reports this link as indirect 
(Clark et al, 2009; Clark, 2001).  Some findings indicate that more time spent online is the 
contributing factor to increased effectiveness and not the technology itself (Means, 2009; Laird, 
2004).  Other research has indicated that the way in which students and faculty use technology is 
responsible for the relationship between technology use and academic outcomes (Guidry & 
BrckaLorenz, 2010).  Many complex parameters regarding the use of instructional technology 
exist, such as, the types of technologies used, how the technologies are used, the frequency with 
which the technologies are used, as well as the students’ own experiences with technology.   
Despite mixed reviews on research directly linking technology use to instructional achievement, 
students expect teachers to utilize it for instruction (Bernard et al., 2004; Sitzmann et al., 2006; 
Smith et al., 2009).  Ubiquitous access and pervasive use of technology by students in all areas of 
their daily lives is a driving force of change in education (Mechlova & Malcik, 2012; Voogt et 
al., 2013; Webb & Reynolds, 2013). 
Undergraduate Student Use of Technology 
A recent study by Educause Center for Analysis and Research (ECAR) has garnered a 
number of findings regarding the use of technology by undergraduate students (Dahlstrom & 
Bichsel, 2014).  For more than ten years ECAR has partnered with higher education institutions 
to track technology trends and assess emerging technology issues with students.  The online 
survey format gathers information directly from students about their experiences with 
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technology.  Survey questions focus on what devices students own and how they utilize them in 
addition to what their perceptions of technology are at their respective universities or colleges.  
Important information is gained pertaining to how students use technology, which aspects of 
technology are important to them and their studies, and which technologies students prefer to see 
used more frequently.  The 2014 ECAR survey was sent to approximately 1.5 million students in 
213 institutions and yielded more than 75,000 responses across fifteen countries.  The findings 
identified are based on a stratified random sample of 10,000 U.S. respondents (Dahlstrom & 
Bichsel, 2014). 
A review of the findings indicates that technology is deeply rooted in the lives of students 
and they generally consider themselves to be sophisticated and engaged with information 
technology.  Demographic variables studied for age, gender, race, ethnicity, enrollment and 
residence did not yield any significant difference.  With regard to technology preparedness, 67 
percent of students indicated that they have adequate technology skills upon entering college.  
Students further indicated that the areas in which they feel most deficient relate to basic software 
programs and applications was cited by 34 percent, and institutionally specific learning 
management systems was cited by 44 percent.  In a review of the previous two years of the 
study, student preparedness to use technology has not varied (Dahlstrom & Bichsel, 2014). 
Additional findings in the ECAR study, indicate that despite having a favorable attitude 
toward technology and its use, technology appears to only moderately influence students’ active 
involvement in particular courses or as a connector with other students and faculty.  Roughly 
half, or 49 percent, of undergraduate students report that they get more involved in courses that 
use technology.  With regard to student perceptions of using technology to connect with others, 
51 percent indicate that technology makes them feel more connected to other students, 54 
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percent report that technology makes them feel more connected to their instructors and 65 
percent report that technology makes them feel more connected to their institutions (Dahlstrom 
& Bichsel, 2014). 
Use of specific technologies, as indicated by students in the ECAR study, reveal that they 
most utilized the learning management software offered by their institution and online 
collaboration tools in their courses.  These technologies were followed by use of their laptop, 
Smartphone and tablet during class, among device owners.  Other technologies reported by 
students, in descending order include, electronic textbooks, social media, simulations or games, 
recorded lectures, touch interfaces, eportfolios and 3D printers.  Conversely, students reported 
specific technologies they wish their instructors would use more in courses and the top three 
noted were recorded lectures, early alert systems and freely available course content.  These were 
following by the institution’s learning management software and reported among device owners 
were their tablet and laptop during class.  The remaining technologies in descending order that 
students reported they wish their instructors would use more, were online collaboration tools, 
simulations or games, electronic textbooks, Smartphone (device owner), 3D printers, social 
media and e-portfolios (Dahlstrom & Bichsel, 2014).  The study also indicated that students 
reported noticeably more use of some technologies compared to reported faculty use in a 
companion survey.  This may be due to perception or that students are utilizing tools not 
necessarily required by faculty to complete assignments outside of class.  Also, some use of 
particular tools is tied to specific disciplines due to the specific nature of items that are utilized 
for those particular professions (Guidry & BrckaLorenz, 2010).  Reported use of technology in 
class for class-related purposes by undergraduates was identified at 70 percent for laptop use, 59 
percent for Smartphone use and 35 percent for tablet use (Dahlstrom & Bichsel, 2014). 
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Regarding the perceptions of institutional technology support, 71 percent of students 
reported that they most frequently search online for technology support or assistance for school-
related activities which is followed by students looking to those closest to them which is reported 
at 69 percent.  Of the 80 percent of students who seek support using the institution’s help desk, 
76 percent rate a positive experience (Dahlstrom & Bichsel, 2014). 
More research regarding the use of technology for learning is revealed in a module 
survey, which is part of the National Survey of Student Engagement (NSSE).  NSSE is a national 
survey conducted yearly on undergraduate students.  The primary focus of the survey is to 
document dimensions of quality in undergraduate education and provide information to colleges, 
universities and other organizations to improve student learning.   The survey includes several 
topical modules, which can be appended to the main survey, one of which focuses on technology 
use.  The module, Learning with Technology, provides insights into the technologies commonly 
used in coursework and the influence of the use of technology on student learning (NSSE, 2014).  
The NSSE spring 2014 survey results were garnered from over 355,000 census administered or 
randomly sampled first-year and senior students attending 622 U.S. bachelor’s degree- granting 
institutions.  Fifty-six institutions appended the Learning with Technology module focusing on 
student use of technology and perceptions of institutional support (NSSE, 2014). 
Major findings reveal that technology has become an integral part of college students’ 
experience with 98 percent of seniors and 99 percent of first-year students reporting that they 
used some, quite a bit or very much technology to complete coursework on their own.  
Conversely, 79 percent of seniors and 86 percent of first-year students also reported that their use 
of technology distracted them from completing their coursework some, quite a bit or very much.  
Furthermore, 83 percent of students reported that their courses have improved their 
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understanding and use of technology, which was equally reported by seniors and first-year 
students (NSSE, 2014). 
As part of the NSSE, Learning with Technology module, students also reported on the 
types of technologies used in their courses with 74 percent citing the use of mobile computing 
devices, followed by 73 percent citing the use of collaborative editing software such as wikis and 
Google Docs, and 64 percent citing the use of electronic textbooks.  These three types of 
reported technologies used in courses were followed in descending order of reported use by 
social networking at 55 percent, multimedia software at 51 percent, blogs at 45 percent and 
electronic portfolios at 40 percent (NSSE, 2014). 
Additional findings of the NSSE technology module indicate use for communication.  
Most students, including seniors and first-year students, reported using technology to 
communicate with other students at 98 percent, with faculty at 96 percent, and with academic 
advisors at 88 percent.  These are followed by communication with other administrative staff 
offices (registrar, financial aid, etc.), which was reported at 74 percent and communication with 
student services staff (career services, student activities, housing, etc.) was reported at 67 percent 
(NSSE, 2014). 
Finally, students reported their perceptions of institutional support for the use of 
technology.  The combined reporting between seniors and first-year students indicated that 90 
percent believed their institution emphasized providing technology to help them learn study or 
complete coursework, followed closely at 89 percent believing their institution emphasized 
teaching them how to use available technologies to learn, study or complete coursework.  
Additional responses indicated that 88 percent believe their institution emphasized providing 
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support services to assist with technology use and 86 percent in teaching with new, cutting-edge 
technologies (NSSE, 2014). 
K-12 Student Use of Technology 
A major study conducted in the K-12 education arena provided significant findings 
relating to the use of technology by students.   The study, Speak Up, is a national initiative of 
Project Tomorrow and polls K-12 students, parents and educators about the role of technology 
for learning both in and out of school.  Project Tomorrow, which is a national education 
nonprofit organization, focuses on the impact of education in science, math and technology for 
students.  Since fall 2003, over 3.4 million k-12 students, parents, teachers, school leaders and 
community members have participated in surveys regarding information technology and the 
most recent release expanded to include global institutions.  The surveys focus on the use of 
technology for learning, 21st century skills, emerging technologies, curricular related 
technologies and career exploration.  Speak Up data is cross-consulted with National Center for 
Education Statistics to ensure that data represent nationwide school demographics.  The most 
recent report centered on the reported use of digital tools and resources to support learning 
activities both in school and out of school by K-12 students.  In addition, students identified 
ways in which they would like to see digital tools and resources used within new, innovative 
learning environments (Project Tomorrow, 2014).   
Speak Up findings regarding the in school use of digital tools and resources to support 
learning activities encompass the areas of teacher-initiated technology use, student-initiated 
technology use, mobile devices, and digital writing and reading.  Student use of teacher-
facilitated technology by high school students (grades 9 - 12) reports 75 percent of students 
accessing class information through an online portal, 52 percent taking online tests, 37 percent 
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using online textbooks, 32 percent using a mobile device provided by the school, and 22 percent 
watching teacher created videos.  Use of student-initiated technology showed reported 
differences in high school student responses based on gender and on self-assessed skill level.  
Activities included texting with classmates, taking photos of assignments using a mobile device, 
finding videos to help with homework, using Facebook to collaborate on projects, and using 
Skype or iChat with classmates.  In all activities, girls rated more frequent use than boys.  In 
regard to skill level, advanced tech users across both genders rated more frequent use than 
average or beginning tech users (Project Tomorrow, 2014). 
Further Speak Up findings indicate that digital reading and writing are important new 
components of student-initiated technology use for schoolwork.  High school students report a 
mean of 14 hours per week using technology for writing.  High school girls report a mean of 15 
hours per week, outpacing their male peers who report a mean of 13 hours per week of 
technology use for writing.  Findings suggest there are varying differences between girls and 
boys depending on the types of digital writing activities.  Girls report higher mean hours while 
engaging in essays and school reports, email, creative writing, journaling and poetry, captions for 
photos, instant messaging or chats, text for social media sites, blogging, text for multi-media 
presentations and tweets.  Boys report higher mean hours while engaging in gaming, 
conversational text and HTML coding.  Findings from the report show that students are 
increasingly choosing digital text over printed text for both schoolwork and personal reading.  
Students at the middle school level reported a 31 percent preference to read digital materials 
instead of printed materials and 51 percent indicated a belief that online textbooks should be an 
essential component within future schools (Project Tomorrow, 2014). 
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Speak Up findings regarding the out of school use of digital tools and resources to 
support learning activities encompass the areas of social media, digital games digital footprints 
and out of school internet access.  Students report less interaction with traditional social 
networking sites such as Facebook and increased interaction with social media apps such as 
Twitter, Instagram, Snapchat and Vine.  Forty-four percent of students in grades 6-12 report 
participation in new social media apps.  Twenty-eight percent of high school students cite 
Twitter as their preferred digital medium for communications and information.  Use of other 
popular social media tools as cited by students in grades 6-12 include text messaging by 66 
percent, video creation and posting by 28 percent, blogs (followed by 25 percent, created by 12 
percent), streaming online television shows by 38 percent, and multi-player online games by 23 
percent (Project Tomorrow, 2014). 
Additional Speak Up findings indicate digital games play an important role in 
understanding students’ out of school learning experiences.  Student responses show the use of 
tablets and Smartphones for digital gaming has closed the gender gap between girls and boys.  
Findings indicate between 37-42 percent of girls in grades 3-8 report they are regularly using 
tablets for gaming compared to 38 percent of boys in the same age group.   Students across all 
levels reported digital games as having significant learning benefits.  Approximately 25 percent 
of middle school students reported playing an online game outside of school specifically to learn 
something.  Boys of the same age group and girls who self-report their technology skills as 
advanced report outside use of gaming to learn something as high as 50 percent (Project 
Tomorrow, 2014). 
Significant findings in regard to the way k-12 students would like to see digital tools and 
resources used within new, innovative learning environments encompass the areas of improving 
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school technology use and envisioning the ultimate school.  Students across all groups reported a 
general consensus for wanting greater alignment between their out of school learning and their in 
school learning.  Students in grades 6-8 and 9-12 identified the following as ideas to improve 
technology use at school.  The percent of students reporting is identified in parentheses and is 
listed in respective order of the grade 6-8 group followed by the 9-12 group.  The need for 
greater access to websites used for learning (63 and 68 percent), using their own mobile device 
(55 and 51 percent), being allowed to charge their mobile device while at school (42 and 43 
percent), school wide internet access (46 and 42 percent), access to social media tools (35 and 39 
percent), tools and apps for organizing schoolwork (39 and 31 percent), access to online tutoring 
(26 and 30 percent), 24/7 access to teachers (28 percent), collaboration tools for use with 
classmates (35 and 28 percent), a mobile device to be used at school if their own cannot be used 
(33 and 21 percent) (Project Tomorrow, 2014).  Additionally, students identified a top ten list of 
essential digital tools and resources characteristic of the ultimate school for best supporting 
student learning.  The items identified were consistent across all demographics and groups of 
students and included school wide internet access, tablet for every student, laptop for every 
student, digital textbooks, ability to use their own mobile device, mobile apps, text messaging 
capabilities, social media tools, digital games and online classes.  The importance or priority of 
some of the items did vary to some degree among the student groups and cohorts (Project 
Tomorrow, 2014).  A key finding to note is that reports from parents and educators regarding the 
digital tools characteristic of those best supporting student learning did not align with those of 
students’ rankings.  Students’ responses were indicative of many tools and resources to support 
learning through multiple activities versus a more strictly defined, single all-encompassing 
mobile device solution indicative of parent and educator responses (Project Tomorrow, 2014). 
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Finally, Speak Up findings revealed student responses in relation to their online behavior 
and digital citizenship.  Digital citizenship, reflected as responsible and appropriate behavior 
with technology, is becoming an increasingly important skill for students.  Within the realm of 
digital citizenship, the information students are posting about themselves creates their digital 
footprint.  Views of high school students on their digital footprint were consistently similar 
between gender and community type.  Between 41 and 52 percent of students report being 
careful about posting and texting information about themselves or others.  Between 25 and 34 
percent of students report having advised friends not to post certain things about themselves or 
others.  Between 20 and 29 percent report they have stopped interacting with someone based 
upon their online profile.  Between 12 and 13 percent report using digital footprints to find and 
connect with people.  Between 27 and 38 percent report thinking it is important to have a 
positive online profile (Project Tomorrow, 2014). 
Mobile Devices in the Classroom 
“We live in an Age of Mobilism, in which users want to be connected all of the time, 
everywhere on devices that are affordable and globally accepted” (de Waard, 2014).  The 
ubiquitous nature of mobile devices provides students continuous communication and access to 
information inside and outside of their learning environments (Ada, 2013; Cristol & Gimbert, 
2013; Kobus, Rietveld & Van Ommeren, 2013).  The proliferation of mobile devices and 
increased internet access is a significant development for education and provides unique 
opportunities for enhanced teaching and learning (Ada, 2013; Kobus, Rietveld & Van Ommeren, 
2013; Murphy et al., 2014).  Mobile learning is aimed at providing an anytime, anywhere 
learning environment, thereby realizing a more creative and learner-centered educational process 
(Haghshenas & Jeddi, 2013). 
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Mobile Device Ownership 
The increased availability and accessibility of fully featured mobile devices with internet 
connectivity is changing the prospects for student access both inside and outside of school.  A 
survey of Dutch university students investigating ownership and on-campus use of laptops, 
tablets and Smartphones revealed that 96 percent of students responding own at least one of 
these mobile devices.  Ownership rates were found to be high for all students groups, including 
lower income students (Kobus, Rietveld & Van Ommeren, 2013).   A national survey of 
undergraduate students regarding device ownership found that 99 percent of students reported 
owning an internet-capable device while 92 percent report owning at least two devices.  
Moreover, 59 percent reported owning three or more devices and 8 percent reported owning a 
single device.  In regard to the types of mobile devices owned, 86 percent of students reported 
owning a Smartphone compared to 76 percent of students owning Smartphones the previous 
year, indicating a 10 percent increase over one year.  The breakdown of Smartphone ownership 
among student groups did not vary significantly based on student demographics or institution 
type.  Laptop ownership was reported at 90 percent of students, which reflects relatively no 
change from the previous year.  Tablet ownership, however, was reported at 47 percent, up from 
31 percent the previous year (Dahlstrom & Bichsel, 2014).  Relating to the trend demonstrated in 
increased ownership, noticeably more students reported using their Smartphones, tablets and e-
readers for academic purposes in 2014 than in previous years; and students indicated they are 
more likely to use mobile devices for academics when instructors encourage their use in class 
(Dahlstrom & Bichsel, 2014). 
Mobile access is common among American teens as the cell phone has become an 
especially important access point for certain groups.  74 percent of teens report they access the 
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internet on cell phones, tablets and other mobile devices at least occasionally.  Boys and girls are 
equally likely to be Smartphone owners; however, 34 percent of girls report to be cell-mostly 
internet users with 24 percent of boys reporting to be cell-mostly internet users (Madden et al., 
2013).  Among older teen girls who are Smartphone owners, 55 percent say they use the internet 
mostly from their phone (Madden et al., 2013).  In overall internet use, youth living in lower-
income and lower-education households are still somewhat less likely to use the internet in any 
capacity - mobile or wired.  However, those who fall into lower socioeconomic groups are just as 
likely and in some cases more likely than those living in higher income and more highly 
educated households to use their cell phone as a primary point of access (Madden et al., 2013). 
Smartphone adoption among American teens has increased substantially and mobile 
access to the internet is pervasive according to a recent Pew Research Center survey on teens and 
technology (Madden et al., 2013).  The survey indicates that 78 percent of teens, ages 12-17, 
now have a cell phone and, of those, 47 percent are Smartphones.  A reported 37 percent of all 
teens have Smartphones, demonstrating a significant increase from 23 percent which was 
reported in 2011.  Additional findings indicate that 25 percent of teens use the internet mostly 
from their Smartphone.  They reported that they mostly go online using their phone and not from 
a desktop or laptop (Madden et al., 2013).   Ninety-three percent report having a computer or 
access to one at home and 71 percent report their home computer is shared with other family 
members.  These findings correspond with another study conducted on the use of technology by 
K-12 students indicating that between 29 and 67 percent of students, grades 3-12, reported that 
they access the internet primarily through wifi or 3G/4G on a mobile device.  Ranging from 45 to 
72 percent across grade levels, these students also reported that their home computer has 
broadband internet capabilities and access is shared among family members in the home.  
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Between 4 and 13 percent of students, in grades 3-12, reported their home computer does not 
have internet access.  (Project Tomorrow, 2014). 
Fully 95 percent of teens are online which has been reported constant since 2006.  
However, the nature of teens’ internet use has transformed dramatically during that time from 
stationary connections tied to desktops in the home to always-on connections that move with 
them throughout the day (Madden et al., 2013). 
Use of Student Owned Devices in Class 
The use of personal mobile devices for learning is becoming widely accepted by the 
learning community (Haghshenas & Jeddi, 2013).  Studies investigating the use of personal 
mobile devices to support teaching and learning in the classroom are starting to appear in the 
literature (Santos, 2013; Wang et al., 2009).  Organizations and institutions often unaware of 
earlier progress, achievements and expectations, have adopted and adapted mobile devices for 
learning (Traxler & Wishart, 2011).  Meanwhile, there is an increasing fragmentation as 
researchers, policy-makers, practitioners and corporates diverge and respond to their own 
pressures and interests.  This means that mobile learning is increasingly less coherent as a body 
of ideas and experiences and at the same times is becoming more accepted as it merges with 
mainstream e-learning (Traxler & Wishart, 2011).  No right answers and evolving technology 
capabilities make it a moving target.  Examples exist, but detailed, practical topic by topic 
solutions do not exist (Prensky, 2012).  More research is recommended to advance understanding 
of the role of personal mobile technology both inside and outside the classroom (Santos, 2013; 
Mueller et al., 2012; Wang et al., 2009).  The most funded mobile learning initiatives, however, 
have focused on institutionally provided devices like laptops and netbooks and very few have 
focused on the educational uses of personal devices and smaller devices such as mobile 
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Smartphones (Ada, 2013; Traxler and Wishart, 2011).   Attention is shifting toward mobile 
learning based around learners’ own devices (Traxler & Wishart, 2011).  Concerns regarding this 
are standards of stability, uniformity, equity and control within the classroom (Traxler & 
Wishart, 2011). As stressed by Wang et al. (2009) these practical examples are needed to inform 
educators on the role of these tools in the learning process.  It also informs educational 
institutions on the implications of bringing personal devices to the classroom (Santos, 2013). 
Some examples of reported research have shown that mobile devices can effectively 
support classroom instruction, contribute to the learning experience and engage students during 
lectures (Foti & Mendez, 2014; Kobus, Rietveld & Van Ommeren, 2013; Santos, 2013).  Mobile 
learning devices reinforce difficult learning concepts and support the use of student-initiated 
technology for school work (Cristol & Gimbert, 2013; Foti & Mendez, 2014.  Furthermore, 
mobile devices enable students to access information and foster peer-to-peer collaboration 
without time or location restrictions (Lauricella & Kay, 2010; Sarkar, 2012).    
Conversely, research has demonstrated that mobile devices can distract students (Fried, 
2008; Lauricella & Kay, 2010).  Recent literature indicates that multitasking is less productive, 
not more productive, and strengthens concerns that mobile devices serve as distractions in the 
classroom rather than essential learning tools (Sana, Weston & Cepeda, 2013).  Additionally, 
when given the opportunity, nearly all students will use mobile devices for non-instructionally 
related purposes during class (McCoy, 2013) and handwritten notes enable learning more than 
electronically recorded notes (Mueller & Oppenheimer, 2014).  The counter argument to these 
viewpoints is also represented in the literature indicating that the types of studies noting negative 
effects of classroom technology often focus on replacing manual activities with technology 
rather than using technology in meaningful, effective ways to engage students in the learning 
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process.  Mobile devices can be used in ways to deepen engagement and enhance learning rather 
than detract from learning (Dahlstrom & Bichsel, 2014; Rubin & Wallace, 1989). 
A study of undergraduate students as part of a multicasting services and information 
project in Sweden found that ownership of technology is clearly important with students (Milrad 
& Spikol, 2007).  The study revealed that students were reluctant to invest time and money in 
personalizing devices that were loaned.  Use of student owned devices will require greater 
institutional support and adequate training and hardware provisions in order for devices to be 
used more fully and effectively utilized.  As more students bring technology with them, change 
will most likely be driven by the demands of the learner (Milrad & Spikol, 2007). 
A separate study confirmed the finding of preferred ownership by students and found that 
they are more comfortable and confident using their own devices and prefer them in a learning 
environment rather than a borrowed or institutional device (Ada, 2013; Murphy et al., 2014; 
Project Tomorrow, 2014).   There are, however, limited studies regarding student ownership and 
the use of mobile devices for learning (Kobus, Rietveld & Van Ommeren, 2013; Murphy et al., 
2014).   A loaned device may not be used in the same way as one that is owned, which may 
impact the evaluation of their use to support learning (Santos, 2013; Kukulska-Hulme, 2009; 
Milrad & Spikol, 2007).  
Current research has validated the potential of these devices to facilitate engagement and 
participation in discussion when used in the classroom (Foti & Mendez, 2014).  Use of personal 
devices allows students to adapt course content to fit their learning style and pace (Foti & 
Mendez, 2014).  A review of parent responses in a K-12 education survey indicated that 64 
percent would purchase a mobile device, such as a laptop or tablet, for their child if permitted to 
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use while at school and 61 percent would prefer their child to be in a class where they could use 
their own mobile device (Project Tomorrow, 2014). 
Bring Your Own Device (BYOD) 
The New Media Consortium Horizon Report:  2014 K-12 Edition is a collaboration 
between The New Media Consortium (NMC) and the Consortium for School Networking 
(CoSN).  The project annually identifies and describes trends, challenges and emerging 
technologies likely to have a large impact over the coming five years in education globally.  The 
NMC Horizon Report is internationally recognized and the 2014 edition represents the sixth 
annual report in the k-12 series produced by NMC and CoSN (Johnson et al., 2014).  The trends, 
challenges and emerging technologies are examined for their potential impact on and use in 
teaching, learning and creative inquiry in schools.  The trends and emerging technologies have 
been organized into three time-related categories identified as adoption horizons, indicating the 
time frame they will likely enter mainstream education.  The adoption horizons are identified as 
near-term, predicting mainstream adoption in one year or less; mid-term, predicting mainstream 
adoption in two to three years; and far-term, predicting mainstream adoption four to five years 
(Johnson et al., 2014).  Information for the report is gathered by a panel which is made up of an 
international body of experts in education, technology and other fields.  The 2014 report panel 
consisted of 53 experts from 18 countries and 6 continents.  The procedure for selecting the 
topics in the report is a based on a modified Delphi process and information for the report is 
garnered through both primary and secondary research (Johnson et al., 2014). 
The Horizon report identifies Bring Your Own Device (BYOD) as a near-term 
technology in K-12 education (Johnson et al., 2014).  Bring Your Own Device, also known as 
Bring Your Own Technology (BYOT) or simply Bring Your Own (BYO), refers to the practice 
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of people bringing their own laptops, tablets, Smartphones or other mobile devices with them to 
a learning or work environment.   The term BYOD was first coined by Intel in 2009 when an 
increasing number of employees began to bring their own devices to work and connect them to 
the corporate network (Rungta, 2014).  Intel cites that the practice which began as a benefit for 
employees, has since provided significant value to the business, increasing employee 
productivity and decreasing costs.  The widespread adoption of this trend in the corporate 
domain has provided a model and is gaining acceptance in the educational arena.  The report 
indicates that the rate of BYOD adoption in U.S. schools has increased over 30 percent since the 
previous year report and that 56 percent of school districts are implementing BYOD programs 
(Johnson et al., 2014).  The benefits of BYOD, as noted in the report, indicate that the mobility 
and personalization of a BYOD environment supports the nature of anywhere, anytime learning.  
Additionally, the use of one’s own device support their own learning at their own pace provides 
the right conditions to support customized, student-centered learning.  The report further 
indicates that use of BYOD to support student ownership and control of learning along with 
inquiry-based pedagogical practice has been shown to have a positive impact on students’ 
knowledge of subject matter (Johnson et al., 2014). 
A recent study centered on the assessing the effectiveness of mobile learning devices on 
the academic achievement of students in 8th and 10th grades.  The researchers were interested to 
understand the effectiveness of BYOD integration in the classroom based on student 
achievement and student response to determine the extent of variance, if any, between those 
classrooms that use BYOD technology extensively in comparison to those that do not.  (Cristol 
& Gimbert, 2013).  The study was conducted in a 15-week face-to-face undergraduate course on 
educational technology.  Course goals were to prepare students to use a variety of technologies 
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within different teaching scenarios in K-5.  The course assessment consisted of a midterm and 
end of semester exam.  Students completed a profile questionnaire to indicate the types of mobile 
devices they owned and the internet access on their devices.  A total of 19 students participated 
in the study and all students owned mobile phones (Santos, 2013).  This was an exploratory case 
study designed to investigate the quiz implementation via personal mobile devices and its impact 
on student learning and institutional support.   The study explored the integration of a quiz 
activity supported by students’ everyday tools and its impact on student learning.  The devices 
were used as a means to promote formative assessment and class discussion through quizzes.  
The study utilized both quantitative and qualitative data.  Students completed questionnaires at 
two different points during the course, took in class and out of class quizzes using their personal 
mobile devices, and select students participated in focus group discussions.  Findings revealed 
that overall, students agreed that the quizzes promoted class discussion and that through 
discussion they learned the concepts.  The quizzes helped 53 percent realize they knew the 
content less than they thought, while 27 percent were neutral and 20 percent disagreed with the 
statement.   The quizzes helped students revise concepts and encouraged them to study the 
content more according to 86 percent of the students, while 13 percent remained neutral 
regarding those statements.  The result that classroom quizzes were useful to generate discussion 
and the discussion helped them learn the concepts was a concept agreed upon by 93 percent of 
the students while 7 percent remained neutral and none disagreed.  The outside class quizzes 
were useful to review concepts before the exam was confirmed by 66 percent of students, while 
13 percent were neutral regarding that statement.  Findings indicated an overall positive 
experience with clear learning outcomes.  Students were provided wireless internet access for the 
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in-class quizzes.  All but a single student had wireless access from home to complete the outside 
quizzes (Santos, 2013). 
Results of a study conducted in a graduate level occupational therapy program in order to 
facilitate student achievement. 97 percent reported using their personal mobile devices multiple 
times a week for academic purposes and 91 percent reporting feeling very comfortable using 
mobile devices (Foti & Mendez, 2014).  The majority of students reported utilizing mobile apps 
and accessing course content when using their device as a learning tool; and findings indicated 
that devices encourage sharing, collaboration, participation and engagement (Foti & Mendez, 
2014). 
Research of undergraduate students reporting of their in-class BYOD experiences; 
however, show no growth toward embracing personal mobile device use in the classroom 
between 2013 and 2014.  Students report having few experiences using personal devices with 
regularity across courses and 55 percent report that instructors ban or discourage their use 
(Dahlstrom & Bichsel, 2014).   Students reported that 30 percent of instructors created 
assignments that incorporate mobile technology in the classroom and 47 percent of students 
report concern that in-class mobile device use can be distracting (Dahlstrom & Bichsel, 2014).  
Similarly, students at the K-12 level identified not being permitted to use their personal mobile 
device as a major barrier to school technology use (Project Tomorrow, 2014). 
The use of BYOD is being increasingly deployed in the corporate world (de Waard, 
2014).  Ubiquitous access to technology is driving the need for educators to explore the use of 
personal mobile devices for learning (de Waard, 2014).  Preliminary research indicates BYOD 
has the potential to increase collaboration and sharing among learners (de Waard, 2014).  
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Additional BYOD benefits being cited by research are lowering technology costs for 
organizations and increasing productivity (deWaard, 20014). 
Chapter II Summary 
Learning theories have been developing since the late 1800s as an attempt to describe the 
way individuals learn and are commonly used as foundational supports in the creation of 
instructional learning environments.  Constructivism, as a learning theory, is based on the 
premise that learners construct their own knowledge through experiences and social interaction, 
thereby making learning a personal, reflective and transformative process (Matthews, 2003).  
Research suggests that the use of technology in classrooms has the potential to transform the 
teaching and learning process by supporting student-centered, collaborative, and engaging 
processes which are elements reflective of a constructivist learning environment (Hawkridge, 
1990; Lim et al., 2013; Shan Fu, 2013; Mclouglin & Oliver, 1998). 
Since the 1980s the use of technology for instruction has been perceived as a major mode 
to improving education in the United States (Grimes, 2008, Kaffash, 2010).  As a result, the use 
of technology has been rapidly expanding within U.S. public schools and information and 
communication technologies are widely used in education today (Fu, 2013; Lim et al., 2013; 
Livingstone, 2012; Noor-Ul-Amin, 2013).  The effective use of technology in education is a 
complex approach involving more than mere access to technology tools, consequently, there has 
not been widespread and consistent agreement on the degree or depth of impact technology has 
in education (Kaffash, 2010; Lim et al., 2013; Livingstone, 2012).   
The importance of understanding how technology can enhance learning has increased 
interest in student engagement (Fitzallen & Downing, 2014).  Student engagement has been 
linked to increased student achievement and research is growing regarding the link between 
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student engagement and the use of technology (Kuh & Hu 2001; Hu & Kuh, 2001).  Increased 
connectivity through the use of technology provides a natural fit for student-centered learning 
and increased student engagement (Fitzallen & Downing, 2014).  Research indicates a strong 
relationship between academic uses of technology and engagement, particularly academic 
engagement, student-faculty interaction and collaborative learning (Laird & Kuh, 2005). 
The proliferation of mobile devices and increased internet access is a significant 
development for education, providing unique opportunities for teaching and learning (Ada, 2013; 
Kobus, Rietveld & Van Ommeren, 2013; Murphy et al., 2014).  Mobile learning is aimed at 
providing an anytime, anywhere learning environment thereby realizing a more creative and 
learner-centered educational process (Haghshenas & Jeddi, 2013).  Research findings support the 
use of mobile devices to increase student engagement and assist in developing skills in 
collaboration, teamwork, critical thinking, problem solving, and improved communication 
(Project Tomorrow, 2010b).  A study regarding device ownership revealed that students are more 
comfortable and confident using their own devices and prefer them in a learning environment 
rather than a borrowed or institutional device (Ada, 2013; Murphy et al., 2014; Project 
Tomorrow, 2014).  Therefore, the use of personal devices in education is increasing at a rapid 
rate (Johnson et al., 2014).  The mobility and personalization of a BYOD environment supports 
the nature of anywhere, anytime learning (Norris & Soloway, 2011).  The use of personally 
owned devices affords students the ability to support their own learning at their own pace and 
provides the right conditions to support customized, student-centered learning (Johnson et al., 
2014).  Research into the potential of mobile learning and personal device use informs critical  
pedagogical practice, while addressing student needs for flexibility and ubiquity that is 
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anywhere, anytime, any device learning engagement, which has the potential to profoundly 
impact education (Baker, Dede & Evans, 2015; Haghshenas & Jeddi, 2013). 
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CHAPTER III 
METHODOLOGY 
Introduction 
The overall purpose of this exploratory study was to evaluate student engagement and the 
role of technology in student learning as they relate to mobile device ownership.  The first 
objective was to determine if there are overall differences in student engagement between 
students who use school issued mobile devices and those that use their own personal mobile 
devices for student learning.  The second objective of the study was to determine if there are 
differences in the role of technology for student learning between students who use school issued 
mobile devices and those that use their own personal mobile devices for student learning.  
Research Questions 
The first main research question was:  “To what extent does student engagement differ 
based upon ownership of mobile devices used for student learning?”  To answer this research 
question, students who had been provided the choice of using a school issued device or student 
owned device for student learning participated in an exploratory survey.  Student engagement 
was measured using questions from the High School Survey of Student Engagement (HSSSE) on 
a series of 4-point Likert scales.  The independent variable was device ownership.  The 
dependent variables were a set of variables relating to overall student engagement with the 
constructs of cognitive, social and emotional dimensions. 
The next series of research questions were a subset of the first main research question and 
compared group differences in the cognitive, social and emotional dimensions of student 
engagement between students who used school issued devices and students who used student 
owned devices.  The first subset question identified as 1a was:  “To what extent does cognitive 
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engagement differ based on device ownership?”  The independent variable was device ownership.  
The dependent variable was cognitive engagement, with the covariates of social and emotional 
student engagement.  The next related question identified as 1b was:  “To what extent does social 
engagement differ based on device ownership?”  The independent variable was device ownership.  
The dependent variable was social engagement, with the covariates of cognitive and emotional 
student engagement.  The final research question in this subset identified as 1c was:  “To what 
extent does emotional engagement differ based on device ownership?”  The independent variable 
was device ownership.  The dependent variable was emotional engagement, with the covariates 
of cognitive and social student engagement.  The HSSSE survey data was used for all three 
subset questions of student engagement. 
The second main research question was:  “How does the role of technology in student 
learning differ based upon ownership of mobile devices?”  To answer this research question, 
high school students who had been provided the choice of using a school issued device or student 
owned device for student learning participated in an exploratory survey.  The role of technology 
in student learning was measured using the Learning with Technology topical module of the 
National Survey of Student Engagement (NSSE) on a 4-point Likert scale.  The independent 
variable was device ownership.  The dependent variables were a set of variables relating to the 
role of technology in student learning with the constructs of the contribution of use of technology 
in student learning, the frequency of use of technology in student learning and student perception 
of institutional support for the use of technology in student learning.  These variables are 
described in more detail below. 
The next series of research questions are a subset of the second main research question 
and compared group differences in the contribution of use, frequency of use and student 
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perception of institutional support in the role of technology for student learning between students 
who used school issued devices and students who used student owned devices.  The second 
subset question identified as 2a was:  “How does the contribution of use of technology in student 
learning differ based on device ownership?”  The independent variable was device ownership.  
The dependent variable was contribution of use of technology, with the covariates as frequency 
of use and student perception of institutional support for the use of technology in student 
learning.  The next related question identified as 2b is:  “How does the frequency of use of 
technology in student learning differ based on device ownership?”  The independent variable 
was device ownership.  The dependent variable was frequency of use, with the covariates as the 
contribution of use of technology and student perception of institutional support for technology.  
The final research question in this subset identified as 2c was:  “How does student perception of 
institutional support for use of technology in student learning differ based on device ownership?”  
The independent variable was device ownership.  The dependent variable was student perception 
of institutional support, with the covariates as the contribution of use of technology and 
frequency of use of technology in student learning.  The Learning with Technology topical 
module of the NSSE survey data was used for all three subset questions of the role of technology 
in student learning. 
Hypotheses 
The study investigated whether there are group differences of ownership in the 
multidimensional constructs of student engagement.  Student engagement was identified as 
having cognitive, social and emotional dimensions. 
This study further investigated whether there are group differences of ownership in 
various roles of technology.  The roles of technology identified and used for the purpose of this 
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study were the contribution of the use of technology in student learning, the frequency of use 
technology in student learning, and student perception of institutional support of the use of 
technology in student learning. 
With the specific objective of investigating whether there are group differences of 
ownership in the multidimensional constructs of student engagement, as well as in various roles 
of technology, the following hypotheses were tested: 
H01: Students’ engagement will be the same regardless of their ownership of mobile 
devices used for student learning.  
H01.1: Students’ cognitive engagement will be the same regardless of their device 
ownership.  
H01.2: Students’ social engagement will be the same regardless of their device 
ownership. 
H01.3: Students’ emotional engagement will be the same regardless of their device 
ownership. 
H02: The role of technology in student learning will be the same regardless of students’ 
ownership of mobile devices. 
H02.1: The contribution of use of technology will be the same regardless of students’ 
device ownership. 
H02.2: The frequency of use of technology in student learning will be the same 
regardless of their device ownership. 
H02.3: The students’ perception of institutional support of technology in student 
learning will be the same regardless of device ownership. 
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Ha1: Students’ engagement will be significantly different based on their ownership of 
mobile devices used for student learning. 
Ha1.1: Students’ cognitive engagement will be significantly different based on their 
device ownership. 
Ha1.2: Students’ social engagement will be significantly different based on their device 
ownership. 
Ha1.3: Students’ emotional engagement will be significantly different based on their 
device ownership. 
Ha2: The role of technology in student learning will be significantly different based on the 
students’ ownership of mobile devices. 
Ha2.1: The contribution of use of technology will be significantly different based on 
the students’ device ownership. 
Ha2.2: The frequency of use of technology in student learning will be significantly 
different based on their device ownership. 
Ha2.3: The students’ perception of institutional support of technology in student 
learning will be significantly different based on device ownership. 
Research Design 
This study was designed to evaluate student engagement and the role of technology in 
student learning as they relate to mobile device ownership.  Survey responses from pre-existing 
data was utilized to determine if there were overall differences in student engagement between 
students who use school issued mobile devices and those that use their own personal mobile 
devices for student learning.  The data set was also utilized to determine if there are differences 
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in the role of technology for student learning between students who used school issued mobile 
devices and those that used their own personal mobile devices for student learning. 
Participants 
Data was utilized from pre-existing, de-identified survey responses.  The original data 
were collected at a northeastern United States public high school as part of a program evaluation 
for the school district.  Students in grades 9-12 completed the survey over two different years. 
Instrumentation 
The existing data, which was analyzed for the study, was collected using a survey 
comprised of three main components.  The first was the High School Survey of Student 
Engagement (HSSSE) which measures student engagement.  The second was the Learning with 
Technology topical module of the National Survey of Student Engagement (NSSE) which 
measures student use of technology.  The third was a question which identified the use of school 
issued mobile devices and personal mobile devices by students. 
The HSSSE is a research and professional development project directed by the Center for 
Evaluation and Education Policy (CEEP) at Indiana University in Bloomington.  The HSSSE, 
which has been available since 2004, was developed directly from the NSSE, a survey project of 
the Center for Postsecondary Research at Indiana University focused on postsecondary students.  
The HSSSE investigates the attitudes, perceptions, and beliefs of students regarding their 
interaction with schoolwork, learning and the school community.  The survey has been 
administered to more than 500,000 students in over 40 states since its inception in 2004.  The 
survey measures three components of student engagement:  cognitive/intellectual/academic 
engagement, social/behavioral/participatory engagement, and emotional engagement (Yazzie-
Mintz, 2010).  A psychometric study of these scales found the three dimension construct to be 
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valid and reliable (Johnson & Dean, 2011).  Validity tests were conducted using factor and 
dimensionality analysis, as well as using focus groups and cognitive interviews with high school 
students in Indiana. 
The cognitive/intellectual/academic engagement scale measures instructional engagement 
and captures students’ effort and investment in work, as well as strategies for learning.  
Cronbach’s alpha, a reliability measure, for this dimension is 0.943 (Johnson & Dean, 2011).  
The social/behavioral/participatory engagement scale focuses on students’ actions, interactions, 
and participation within the school community, including activities outside of instructional time.  
Cronbach’s alpha for this dimension is 0.760 (Johnson & Dean, 2011).  Emotional engagement 
encompasses students’ feeling of connection focusing on internal factors not easily observable in 
behavior.  Cronbach’s alpha for this dimension is 0.937 (Johnson & Dean, 2011). 
In 2013, the NSSE developed a series of topical modules, which consist of a short set of 
questions, focusing on a particular area and were appended to the core NSSE survey.  The 
Learning with Technology topical module was developed in partnership with EDUCAUSE and 
examines the role of technology in student learning, focusing on student use of technology and 
student perception of institutional support. 
The data was evaluated to answer two main research questions: 
1. Responses to the High School Survey of Student Engagement (HSSSE) 2012 Edition: 
The responses to this survey instrument provided data for research questions 1, 1a, 
1b, and 1c.  The instrument measured overall engagement of secondary students 
and also reports within three dimensions: cognitive 
cognitive/intellectual/academic, social/behavioral/participatory, and emotional.  
This survey was a 31-item, self-report measure. 
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2. Responses to the National Survey of Student Engagement – Learning with 
Technology module (2013) Edition: 
The responses to this survey instrument provided data for research questions 2, 2a, 
2b, and 2c.  The instrument measured contribution of use of technology in student 
learning, frequency of use of technology in student learning and student 
perception of institutional support of technology in student learning.  This survey 
was a 5-item, self-report measure. 
Variables 
This section covered the research design of the study, including the variables that were 
used in the study.  The single independent variable and dependent variables are listed with each 
research question.  Dependent variables include question items and the questions that were 
reversals.  The scoring procedures are also explained in the research design. 
Independent variable for all research questions:  The independent variable used for all 
research questions was device ownership.  The levels of this variable were indicated as 1 for 
“BYOD” indicating students used their personal device and 2 for “Student User Fee” indicating 
that students used a school issued device.  A survey question was used for students to self-
identify device ownership between school issued and student owned devices. 
Dependent variables for Research Question 1:  The dependent variables were cognitive 
engagement, social engagement, emotional engagement, and other indicators of engagement.  
These variables provided an overall student engagement measure.  Student engagement was 
measured by the HSSSE, which provided 119 indicators of overall student engagement.  Each of 
the 119 indicators was measured on a 4-point Likert scale with values ranging from .25 
indicating a low level of engagement to 1 indicating a high level of engagement.  A composite 
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score was obtained with the following range values:  0 to 29.75 indicating a low level of 
engagement; 29.76 to 59.5 indicating a low to mid level of engagement; 59.51 to 89.25 
indicating a mid to high level of engagement; 89.26 to 119 indicating a high level of engagement. 
Dependent variable for Research Question 1a:  The dependent variable was cognitive 
engagement, controlling for covariates of social and emotional engagement.  Cognitive 
engagement was measured by the HSSSE, which provided 43 indicators for this dimension.  
Each of the 43 indicators was measured on a 4-point Likert scale with values ranging from .25 
indicating a low level of engagement to 1 indicating a high level of engagement.   A composite 
score was obtained with the following range values:  0 to 10.75 indicating a low level of 
engagement; 10.76 to 21.5 indicating a low to mid level of engagement; 21.51 to 32.25 
indicating a mid to high level of engagement; 32.26 to 43 indicating a high level of engagement. 
Dependent variable for Research Question 1b:  The dependent variable was social 
engagement, controlling for covariates of cognitive and emotional engagement.  Social 
engagement was measured by the HSSSE, which provides 7 indicators for this dimension.  Each 
of the 7 indicators was measured on a 4-point Likert scale with values ranging from .25 
indicating a low level of engagement to 1 indicating a high level of engagement.   A composite 
score was obtained with the following range values:  0 to 1.75 indicating a low level of 
engagement; 1.76 to 3.5 indicating a low to mid level of engagement; 3.51 to 5.25 indicating a 
mid to high level of engagement; 5.26 to 7 indicating a high level of engagement. 
Dependent variable for Research Question 1c:  The dependent variable was emotional 
engagement, controlling for covariates of cognitive and social engagement.  Emotional 
engagement was measured by the HSSSE, which provides 28 indicators for this dimension.  
Each of the 28 indicators was measured on a 4-point Likert scale with values ranging from .25 
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indicating a low level of engagement to 1 indicating a high level of engagement.   A composite 
score was obtained with the following range values:  0 to 7 indicating a low level of engagement; 
7.1 to 14 indicating a low to mid level of engagement; 14.1 to 21 indicating a mid to high level 
of engagement; 21.1 to 28 indicating a high level of engagement. 
Dependent variables for Research Question 2:  The dependent variables were the 
contribution of use of technology in student learning, the frequency of use of technology in 
student learning and student perception of institutional support for technology in student learning.  
These variables provided an overall role of technology in student learning measure.  The role of 
technology in student learning was measured by the Learning with Technology topical module of 
the NSSE, which provides 22 indicators of the role of technology in student learning.  Each of 
the 22 indicators was measured on a 4-point Likert scale with values ranging from .25 indicating 
a low level for the role of technology in student learning to 1 indicating a high level for the role 
of technology in student learning.  A composite score was obtained with the following range 
values:  0 to 5.5 indicating a low level for the role of technology in student learning; 5.51 to 11 
indicating a low to mid level for the role of technology in student learning; 11.1 to 16.5 
indicating a mid to high level for the role of technology in student learning; 16.51 to 22 
indicating a high level for the role of technology in student learning. 
Dependent variable for Research Question 2a:  The dependent variable was contribution 
of use of technology in student learning, controlling for covariates of frequency of use of 
technology in student learning and student perception of institutional support for technology in 
student learning.  Student contribution of use of technology was measured by the Learning with 
Technology topical module of the NSSE, which provided 6 indicators for this dimension.  Each 
of the 6 indicators was measured on a 4-point Likert scale with values ranging from .25 
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indicating a low level for the contribution of use of technology in student learning to 1 indicating 
a high level for the contribution of use of technology in student learning.  A composite score was 
obtained with the following range values:  0 to 1.5 indicating a low level for the use of 
technology in student learning; 1.51 to 3 indicating a low to mid level for the use of technology 
in student learning; 3.1 to 4.5 indicating a mid to high level for the use of technology in student 
learning; 4.51 to 6 indicating a high level for the use of technology in student learning. 
Dependent variable for Research Question 2b:  The dependent variable was frequency of 
use of technology in student learning, controlling for covariates of contribution of use of 
technology in student learning and student perception of institutional support for technology in 
student learning.  Frequency of use of technology in student learning was measured by the 
Learning with Technology topical module of the NSSE, which provided 12 indicators for this 
dimension.  Each of the 12 indicators was measured on a 4-point Likert scale with values ranging 
from .25 indicating a low level for the frequency of use of technology in student learning to 1 
indicating a high level for the frequency of use of technology in student learning.  A composite 
score was obtained with the following range values:  0 to 3 indicating a low level for the 
frequency of use of technology in student learning; 3.1 to 6 indicating a low to mid level for the 
frequency of use of technology in student learning; 6.10 to 9 indicating a mid to high level for 
the frequency of use of technology in student learning; 9.10 to 12 indicating a high level for the 
frequency of use of technology in student learning. 
Dependent variable for Research Question 2c:  The dependent variable was student 
perception of institutional support for technology in student learning, controlling for covariates 
of contribution of use of technology in student learning and frequency of use of technology in 
student learning.  Student perception of institutional support for technology was measured by the 
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Learning with Technology topical module of the NSSE, which provided 4 indicators for this 
dimension.  Each of the 4 indicators was measured on a 4-point Likert scale with values ranging 
from .25 indicating a low level for the student perception of support for the use of technology in 
student learning to 1 indicating a high level for the student perception of support for the use of 
technology in student learning.  A composite score was obtained with the following range 
values:  0 to .25 indicating a low level for the student perception of support for the use of 
technology in student learning; .26 to .5 indicating a low to mid level for the student perception 
of support for the use of technology in student learning; .51 to .75 indicating a mid to high level 
for the student perception of support for the use of technology in student learning; .76 to 1 
indicating a high level for the student perception of support for the use of technology in student 
learning. 
Procedure 
De-identified existing data was utilized for the study.  The data, collected for the purpose 
of program evaluation in a northeastern United States public high school, contained 1,239 survey 
responses from students in grades 9-12 who were provided the choice of using a school issued 
device or student owned device for student learning.  All 1,239 responses were utilized; therefore, 
power analysis was not conducted.  The district is a rural school district of 84 square miles of 
4,100 students.  Permission to use the data was requested through the superintendent.  Data was 
requested in a format so that the data received did not identify any individual that was a subject 
of the data and did not provide any reasonable basis for identifying any individual that was a 
subject of the data. 
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Data Analysis 
SPSS Statistics Standard Version 23.0.0 was used for data analysis.  To answer question 
one a one-way Multivariate Analysis of Variance (MANOVA) was performed.  The data 
analysis for research question 1a was an Analysis of Covariance (ANCOVA), controlling for the 
social and emotional student engagement covariates.  The data analysis for research question 1b 
was an ANCOVA controlling for the cognitive and emotional student engagement covariates.  
The data analysis for research question 1c was an ANCOVA controlling for the cognitive and 
social student engagement covariates.  The data analysis for research question two was a 
MANOVA.  The data analysis for research question 2a was an ANCOVA controlling for the 
frequency of use and student perception of institutional support for technology covariates.  The 
data analysis for research question 2b was an ANCOVA controlling for the contribution of use of 
technology and student perception of institutional support for technology covariates.  The data 
analysis for research question 2c was an ANCOVA controlling for the contribution of use of 
technology and frequency of use of technology in student learning covariates. 
Conclusion 
This study explored the relationship of device ownership to student engagement and the 
role of technology in student learning.  Student engagement was viewed as a multidimensional 
construct of cognitive, social and emotional components.  The role of technology in student 
learning was separated into constructs based on the contribution of use of technology in student 
learning, the frequency of use of technology in student learning and student perception of 
institutional support of technology in student learning.  Each of these components was analyzed, 
controlling for covariates.  The implication of these relationships is presented in the following 
chapter. 
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CHAPTER IV 
RESULTS 
Introduction 
The primary research question in the study was to explore student engagement and its 
relationship to mobile device ownership.  Analysis was conducted by comparing student 
responses on the High School Survey of Student Engagement (HSSSE) between two groups of 
device ownership.  Device ownership groups were based on students who used school issued 
mobile devices and students who used their own personal mobile devices for student learning.   
The secondary research question in the study was to explore the role of technology in 
student learning and its relationship to mobile device ownership.  Analysis was conducted by 
comparing student responses on the Learning with Technology topical module of the National 
Survey of Student Engagement (NSSE) between two groups of device ownership.  Device 
ownership groups were based on students who used school issued mobile devices and students 
who used their own personal mobile devices for student learning.   
This chapter will discuss the findings related to the following research hypotheses: 
H01: Students’ engagement will be the same regardless of their ownership of mobile 
devices used for student learning.  
H01.1: Students’ cognitive engagement will be the same regardless of their device 
ownership.  
H01.2: Students’ social engagement will be the same regardless of their device 
ownership. 
H01.3: Students’ emotional engagement will be the same regardless of their device 
ownership. 
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H02: The role of technology in student learning will be the same regardless of students’ 
ownership of mobile devices. 
H02.1: The contribution of use of technology will be the same regardless of students’ 
device ownership. 
H02.2: The frequency of use of technology in student learning will be the same 
regardless of their device ownership. 
H02.3: The students’ perception of institutional support of technology in student 
learning will be the same regardless of device ownership. 
Ha1: Students’ engagement will be significantly different based on their ownership of 
mobile devices used for student learning. 
Ha1.1: Students’ cognitive engagement will be significantly different based on their 
device ownership. 
Ha1.2: Students’ social engagement will be significantly different based on their device 
ownership. 
Ha1.3: Students’ emotional engagement will be significantly different based on their 
device ownership. 
Ha2: The role of technology in student learning will be significantly different based on the 
students’ ownership of mobile devices. 
Ha2.1: The contribution of use of technology will be significantly different based on 
the students’ device ownership. 
Ha2.2: The frequency of use of technology in student learning will be significantly 
different based on their device ownership. 
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Ha2.3: The students’ perception of institutional support of technology in student 
learning will be significantly different based on device ownership. 
The first main research question was:  “To what extent does student engagement differ 
based upon ownership of mobile devices used for student learning?”  The results indicated that 
there was a significant difference in the 119 indicators of overall student engagement between 
the groups of device ownership.  Students who used their own personal mobile devices for 
student learning indicated a higher engagement score on the HSSSE survey.  Students using their 
own devices reported an overall mean score of 82.807 while students who used school issued 
devices reported an overall mean score of 80.019.  Results also indicated the difference was 
significant for each of the engagement categories which included other engagement with 41 
indicators, cognitive engagement with 43 indicators, social engagement with 7 indicators and 
emotional engagement with 28 indicators.  Students who used their own devices reported a mean 
score for other engagement indicators of 26.506 while students who used school issued devices 
reported a mean score for other engagement indicators of 25.953.  Students who used their own 
devices reported a mean score for cognitive engagement indicators of 30.683 while students who 
used school issued devices reported a mean score for cognitive engagement indicators of 29.790.  
Students who used their own devices reported a mean score for social engagement indicators of 
4.946 while students who used school issued devices reported a mean score for social 
engagement indicators of 4.812.  Students who used their own devices reported a mean score for 
emotional engagement indicators of 19.872 while students who used school issued devices 
reported a mean score for emotional engagement indicators of 19.464. 
The next series of research questions were a subset of the first main research question and 
compared group differences in the each dimension of student engagement while controlling 
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covariates for remaining dimensions of student engagement.  The first subset question identified 
as 1a was:  “To what extent does cognitive engagement differ based on device ownership?”  
Findings indicated there was not a significant difference in cognitive engagement between 
groups of device ownership while controlling for social, emotional and other engagement 
indicators.  Students who used their own devices reported a cognitive engagement mean score of 
30.393 while students who used school issued devices reported a cognitive engagement mean 
score of 30.181.  The second subset question identified as 1b was:  “To what extent does social 
engagement differ based on device ownership?”  Findings indicated there was not a significant 
difference in social engagement between groups of device ownership while controlling for 
cognitive, emotional and other engagement indicators.    Students who used their own devices 
reported a social engagement mean score of 4.895 while students who used school issued devices 
reported a social engagement mean score of 4.880.  The third subset question identified as 1c 
was:  “To what extent does emotional engagement differ based on device ownership?”  Findings 
indicated there was not a significant difference in emotional engagement between groups of 
device ownership while controlling for cognitive, social and other engagement indicators.    
Students who used their own devices reported an emotional engagement mean score of 19.661 
while students who used school issued devices reported an emotional engagement mean score of 
19.748.   
The second main research question was:  How does the role of technology in student 
learning differ based upon ownership of mobile devices?”  The results indicated that there was 
not a significant difference in the 22 indicators of the role of technology in student learning 
between the groups of device ownership on the Learning with Technology topical module of the 
NSSE survey.  Students who used their own devices reported an overall mean score of 11.778 
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while students who used school issued devices reported an overall mean score of 11.405.  
Results also indicated the difference was not significant for each of the role of technology 
categories which included the use of technology with 6 indicators, frequency of use of 
technology with 12 indicators, and student perceptions of institutional support with 4 indicators.  
Students who used their own devices reported a mean score for the use of technology indicators 
of 3.661 while students who used school issued devices reported a mean score for the use of 
technology indicators of 3.566.  Students who used their own devices reported a mean score for 
frequency of use of technology indicators of 5.845 while students who used school issued 
devices reported a mean score for frequency of use of technology indicators of 5.623.  Students 
who used their own devices reported a mean score for student perceptions of institutional support 
indicators of 2.272 while students who used school issued devices reported a mean score for 
student perceptions of institutional support indicators of 2.216. 
The next series of research questions were a subset of the second main research question 
and compared group differences in each of the roles of technology in student learning, while 
controlling covariates for remaining roles of technology in student learning.  The first subset 
question identified as 2a was:  “How does the contribution of use of technology in student 
learning differ based on device ownership?”  Findings indicated there was not a significant 
difference in contribution of use of technology in student learning between groups of device 
ownership, while controlling for frequency of use and student perception of institutional support 
for technology in student learning indicators.  Students who used their own devices reported a 
contribution of use of technology mean score of 3.627, while students who used school issued 
devices reported a contribution of use of technology mean score of 3.611.  The second subset 
question identified as 2b was:  “How does the frequency of use of technology in student learning 
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differ based on device ownership?” Findings indicated there was not a significant difference in 
frequency of use of technology in student learning between groups of device ownership, while 
controlling for contribution of use of technology and student perception of institutional support 
for technology in student learning indicators.  Students who used their own devices reported a 
frequency of use of technology mean score of 5.812 while students using school issued devices 
reported a social engagement mean score of 5.666.  The third subset question identified as 2c 
was:  “How does student perception of institutional support for use of technology in student 
learning differ based on device ownership?”  Findings indicated there was not a significant 
difference in perception of institutional support for use of technology between groups of device 
ownership, while controlling for contribution of use and frequency of use of technology 
indicators.  Students who used their own devices reported perceptional of institutional support 
for use of technology mean score of 2.249 while students who used school issued devices 
reported an emotional engagement mean score of 2.247. 
Prior to the analysis, the data was assessed for assumptions of normality and 
homogeneity of variance.  Normality was assessed using scatter plots, and the assumption was 
met.  Homogeneity of variance was assessed with Levene’s test of equality of variance.  
Levene’s tests of equality of variance tests the null hypothesis that the error variance of the 
dependent variables is equal across groups.  The test was not significant and verified that the 
assumption of equality of variance is met. 
Descriptive Statistics 
One thousand one hundred thirty participants completed the necessary requirements to be 
included in the data analysis for the primary research goal regarding student engagement.  One 
thousand one hundred seven participants completed the necessary requirements to be included in 
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the data analysis for the secondary research goal regarding the role of technology.  Student 
participants were part of an instructional technology program at their school which provided 
them the option of choosing to use a school issued mobile device or their own personal mobile 
device for their student learning needs while at school and identified which program they 
selected.  Student participants were in ninth through twelfth grade with a fairly even distribution 
of male and female students.  Students identified whether they were eligible for the free and 
reduced lunch program at school and the type of grades they were currently receiving in their 
classes.  Frequencies and percentages of demographic student data are presented in Tables 1 and 
2 for student engagement and the role of technology respectively. 
Due to the size of the samples used for the study, a power analysis was not necessary and, 
therefore, not performed. 
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Table 1 
Frequencies and Percentages:  Student Demographics for Student Engagement 
 Variable n % 
Laptop Program BYOD 649 57.4 
 School Issued 481 42.6 
    
Gender  Male 542 48 
 Female 588 52 
    
Grade Level 9th 289 25.6 
 10th 463 41 
 11th 192 17 
 12th 186 16.5 
    
Lunch Program Yes 198 17.5 
 No 550 48.7 
 Don’t Know 332 29.4 
 Prefer Not to Answer 50 4.4 
    
Class Grades Mostly As 259 22.9 
 Mostly As and Bs 480 42.5 
 Mostly Bs and Cs 277 24.5 
 Mostly Cs and Ds 87 7.7 
 Mostly Ds and Below 18 1.6 
 Grades Not Used/Don’t Know 9 .8 
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Table 2 
Frequencies and Percentages:  Student Demographics for Role of Technology 
 Variable n % 
Laptop Program BYOD 634 57.3 
 School Issued 473 42.7 
    
Gender  Male 527 47.6 
 Female 580 52.4 
    
Grade Level 9th 281 25.4 
 10th 450 40.7 
 11th 190 17.2 
 12th 186 16.8 
    
Lunch Program Yes 196 17.7 
 No 542 49 
 Don’t Know 322 29.1 
 Prefer Not to Answer 47 4.2 
    
Class Grades Mostly As 254 22.9 
 Mostly As and Bs 474 42.8 
 Mostly Bs and Cs 269 24.3 
 Mostly Cs and Ds 86 7.8 
 Mostly Ds and Below 16 1.4 
 Grades Not Used/Don’t Know 8 .7 
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Overall Student Engagement 
A one-way multivariate analysis of variance (MANOVA) was conducted to examine if 
there are significant differences in student engagement between students who use school issued 
mobile devices and those that use their own personal mobile devices for student learning.  Data 
were first transformed to eliminate outliers.  MANOVA results indicate that there was a 
significant difference between device ownership groups and overall student engagement on the 
set of dependent variables which were cognitive engagement, social engagement, emotional 
engagement, and other indicators of engagement, F(4, 1125) = 3.035, p = .017; Wilks’ Lambda 
= .989; partial 𝜂2  = .011.  Table 3 presents the MANOVA summary table for overall student 
engagement. 
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Table 3 
MANOVA Summary Table:  Overall Student Engagement 
Effect Value F 
Hypothesis 
df Error df Sig. 
Eta 
Squared 
Other 84.346 9.509a 1 1128 .002 .008 
Cognitive 220.533 10.113a 1 1128 .002 .009 
Social 4.977 5.865a 1 1128 .016 .005 
Emotional 46.011 4.224a 1 1128 .040 .004 
Wilks’ Lambda .989 3.035a 4 1125 .017 .011 
Note. a Exact statistic 
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Cognitive Student Engagement 
An analysis of covariance (ANCOVA) was conducted to examine if there are significant 
differences in the cognitive construct of student engagement between students who use school 
issued mobile devices and those that use their own personal mobile devices for student learning, 
when controlling for the social and emotional constructs of student engagement.  ANCOVA 
results indicate there was not a significant effect between device ownership groups on the 
cognitive construct of student engagement, F(1, 1125) = 1.994, p = .158.  Table 4 presents the 
ANCOVA summary table for the cognitive construct of student engagement.  No statistically 
significant difference was found in cognitive student engagement between device ownership 
groups. 
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Table 4 
ANCOVA Summary Table:  Cognitive Student Engagement 
Source 
Type III Sum 
of Squares df 
Mean 
Square F Sig. 
Partial Eta 
Squared 
Corrected Model 17885.317a 4 4471.329 725.428 .000 .721 
Intercept 25.638 1 25.638 4.160 .042 .004 
EOTH 1979.458 1 1979.458 321.147 .000 .222 
ESOC 184.493 1 184.493 29.932 .000 .026 
EEMO 2951.547 1 2951.547 478.859 .000 .299 
Laptop Program 12.288 1 12.288 1.994 .158 .002 
Error 6934.175 1125 6.164    
Total 1062443.000 1130     
Corrected Total 24819.492 1129     
Note. a R Squared = .721 (Adjusted R Squared = .720) 
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Social Student Engagement 
An analysis of covariance (ANCOVA) was conducted to examine if there are significant 
differences in the social construct of student engagement between students who use school 
issued mobile devices and those that use their own personal mobile devices for student learning, 
when controlling for the cognitive and emotional constructs of student engagement.  ANCOVA 
results indicate there was not a significant effect between device ownership groups on the social 
construct of student engagement, F(1, 1125) = .161, p = .689.  Table 5 presents the ANCOVA 
summary table for the social construct of student engagement.  No statistically significant 
difference was found in social student engagement between device ownership groups. 
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Table 5 
ANCOVA Summary Table:  Social Student Engagement 
Source 
Type III Sum 
of Squares df 
Mean 
Square F Sig. 
Partial Eta 
Squared 
Corrected Model 535.468a 4 133.867 352.926 .000 .557 
Intercept 1.540 1 1.540 4.059 .044 .004 
EOTH 19.885 1 19.885 52.426 .000 .045 
ECOG 11.353 1 11.353 29.932 .000 .026 
EEMO 71.842 1 71.842 189.404 .000 .144 
Laptop Program .061 1 .061 .161 .689 .000 
Error 426.719 1125 .379    
Total 27971.125 1130     
Corrected Total 962.187 1129     
Note. a R Squared = .557 (Adjusted R Squared = .555) 
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Emotional Student Engagement 
An analysis of covariance (ANCOVA) was conducted to examine if there are significant 
differences in the emotional construct of student engagement between students who use school 
issued mobile devices and those that use their own personal mobile devices for student learning, 
when controlling for the cognitive and social constructs of student engagement.  ANCOVA 
results indicate there was not a significant effect between device ownership groups on the 
emotional construct of student engagement, F(1, 1125) = .547, p = .460.  Table 6 presents the 
ANCOVA summary table for the emotional construct of student engagement.  No statistically 
significant difference was found in emotional student engagement between device ownership 
groups. 
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Table 6 
ANCOVA Summary Table:  Emotional Student Engagement 
Source 
Type III Sum 
of Squares df 
Mean 
Square F Sig. 
Partial Eta 
Squared 
Corrected Model 8140.677a 4 2035.169 546.002 .000 .660 
Intercept 141.488 1 141.488 37.959 .000 .033 
EOTH 33.021 1 33.021 8.859 .003 .008 
ECOG 1784.900 1 1784.900 478.859 .000 .299 
ESOC 705.985 1 705.985 189.404 .000 .144 
Laptop Program 2.040 1 2.040 .547 .460 .000 
Error 4193.331 1125 3.727    
Total 450787.063 1130     
Corrected Total 12334.008 1129     
Note. a R Squared = .660 (Adjusted R Squared = .659) 
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Overall Role of Technology 
A one-way multivariate analysis of variance (MANOVA) was conducted to examine if 
there are significant differences in the role of technology for student learning between students 
who use school issued mobile devices and those that use their own personal mobile devices for 
student learning.  Data were first transformed to eliminate outliers.  MANOVA results indicate 
that there was not a significant effect between device ownership groups on the overall dependent 
variables of the role of technology for student learning, which were the contribution of use of 
technology in student learning, the frequency of use of technology in student learning and 
student perception of institutional support for technology in student learning, F(3, 1103) = 2.183, 
p = .088; Wilks’ Lambda = .994.  Table 7 presents the MANOVA summary table for the overall 
role of technology for student learning. 
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Table 7 
MANOVA Summary Table:  Overall Role of Technology 
Effect Value F 
Hypothesis 
df Error df Sig. 
Eta 
Squared 
Use 2.463 2.572a 1 1105 .109 .002 
Frequency 13.353 6.381a 1 1105 .012 .006 
Perception .863 1.572a 1 1105 .210 .001 
Wilks’ Lambda .994 2.183a 3 1103 .088 .006 
Note. a Exact statistic 
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Contribution of Use of Technology 
An analysis of covariance (ANCOVA) was conducted to examine if there are significant 
differences in the contribution of use in the role of technology between students who use school 
issued mobile devices and those that use their own personal mobile devices for student learning, 
when controlling for the frequency of use and student perception of support of the use of 
technology.  ANCOVA results indicate there was not a significant effect between device 
ownership groups on the contribution of use in the role of technology, F(1, 1103) = .123, p 
= .726.  Table 8 presents the ANCOVA summary table for the contribution of use in the role of 
technology.  No statistically significant difference was found in the contribution of use of 
technology between device ownership groups. 
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Table 8 
ANCOVA Summary Table:  Contribution of Use 
Source 
Type III Sum 
of Squares df 
Mean 
Square F Sig. 
Partial Eta 
Squared 
Corrected Model 418.842a 3 139.614 239.986 .000 .395 
Intercept 73.304 1 73.304 126.005 .000 .103 
FREQ 86.049 1 86.049 147.913 .000 .118 
PERC 162.640 1 162.640 279.566 .000 .202 
Laptop Program .072 1 .072 .123 .726 .000 
Error 641.679 1103 .582    
Total 15568.250 1107     
Corrected Total 1060.521 1106     
Note. a R Squared = .395 (Adjusted R Squared = .393) 
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Frequency of Use of Technology 
An analysis of covariance (ANCOVA) was conducted to examine if there are significant 
differences in the frequency of use in the role of technology between students who use school 
issued mobile devices and those that use their own personal mobile devices for student learning, 
when controlling for the contribution of use and student perception of support of the use of 
technology.  ANCOVA results indicate there was not a significant effect between device 
ownership groups on the frequency of use in the role of technology, F(1, 1103) = 3.786, p = .052.  
Table 9 presents the ANCOVA summary table for the frequency of use in the role of technology.  
No statistically significant difference was found in the frequency of use of technology between 
device ownership groups. 
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Table 9 
ANCOVA Summary Table:  Frequency of Use 
Source 
Type III Sum 
of Squares df 
Mean 
Square F Sig. 
Partial Eta 
Squared 
Corrected Model 631.511a 3 210.504 137.049 .000 .272 
Intercept 556.130 1 556.130 362.070 .000 .247 
USE 227.190 1 227.190 147.913 .000 .118 
PERC 63.623 1 63.623 41.422 .000 .036 
Laptop Program 5.816 1 5.816 3.786 .052 .003 
Error 1694.177 1103 1.536    
Total 38923.000 1107     
Corrected Total 2325.687 1106     
Note. a R Squared = .272 (Adjusted R Squared = .270) 
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Perceptions of Support 
An analysis of covariance (ANCOVA) was conducted to examine if there are significant 
differences in perceptions of support in the role of technology between students who use school 
issued mobile devices and those that use their own personal mobile devices for student learning, 
when controlling for the contribution of use and frequency of use of technology.  ANCOVA 
results indicate there was not a significant effect between device ownership groups in 
perceptions of support in the role of technology, F(1, 1103) = .003, p = .958.  Table 10 presents 
the ANCOVA summary table for perceptions of support in the role of technology.  No 
statistically significant difference was found in perceptions of support in the role of technology 
between device ownership groups. 
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Table 10 
ANCOVA Summary Table:  Perceptions of Support 
Source 
Type III Sum 
of Squares df 
Mean 
Square F Sig. 
Partial Eta 
Squared 
Corrected Model 205.337a 3 68.446 187.755 .000 .338 
Intercept 9.669 1 9.669 26.525 .000 .023 
USE 101.915 1 101.915 279.566 .000 .202 
PERC 15.100 1 15.100 41.422 .000 .036 
Laptop Program .001 1 .001 .003 .958 .000 
Error 402.096 1103 .365    
Total 6201.500 1107     
Corrected Total 607.433 1106     
Note. a R Squared = .338 (Adjusted R Squared = .339) 
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Chapter Summary 
Overall student engagement was significant between students who use school issued 
mobile devices and those that use their own personal mobile devices for student learning.  
Cognitive student engagement was not significant between device ownership groups on the 
cognitive construct of student engagement.  Social student engagement was not significant 
between device ownership groups on the social construct of student engagement.  Emotional 
student engagement was not significant between device ownership groups on the emotional 
construct of student engagement.   
Overall the role of technology was not significant between students who use school 
issued mobile devices and those that use their own personal mobile devices for student learning.  
The contribution of the use of technology was not significant between device ownership groups 
on the contribution construct of student engagement.  The frequency of the use of technology 
was not significant between device ownership groups on the frequency construct of student 
engagement.  The perception of support for the use of technology was not significant between 
device ownership groups on the perception construct of student engagement.  Conclusions from 
the analyses of the date will be discussed in Chapter Five. 
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CHAPTER V 
CONCLUSIONS AND RECOMMENDATIONS 
Summary of Purpose 
The purpose of the study was to explore student engagement and its relationship to 
mobile device ownership and the role of technology in learning. The primary purpose was to 
examine if there are overall differences in student engagement between students who use school 
issued mobile devices and student owned mobile devices for student learning.  The study further 
investigated whether there are group differences in the multidimensional constructs of student 
engagement based upon device ownership groups.  Student engagement was identified as having 
cognitive, social and emotional dimensions.  The secondary purpose of the study was to examine 
if there are differences in the role of technology between students who use school issued mobile 
devices and student owned mobile devices for student learning.  The study further investigated 
whether there are group differences in constructs of the role of technology in student learning 
base upon device ownership groups.  The roles of technology identified and used for the purpose 
of this study were the contribution of technology use in student learning, the frequency of 
technology use in student learning and student perception of institutional support of technology 
in student learning. 
Summary of Procedures 
De-identified existing data were utilized for the study.  Permission to use the data from a 
public high school in the Northeastern United States was requested through the school district 
superintendent.  Data received contained 1, 239 survey responses and did not identify any 
individual that was a subject of the data and did not provide any reasonable basis for identifying 
any individual that was a subject of the data.  The data contained responses from two 
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instruments: the High School Survey of Student Engagement (HSSSE) and the Learning with 
Technology topical module of the National Survey of Student Engagement (NSSE).  In addition 
to the aforementioned two instruments, the data contained a response to one additional question 
which identified the use of a school issued mobile device or a personal mobile device by the 
students.  Data was examined for completion of survey questions based on the separate 
instrument responses.  Upon removal of incomplete responses for the HSSSE, 1,130 responses 
were included in the data analysis for the primary research goal regarding student engagement.  
Upon removal of incomplete responses for the NSSE, 1,107 responses were included in the data 
analysis for the secondary research goal regarding the role of technology. 
Participant Demographics 
The original data were collected at a public high school in the Northeastern United States 
from a rural school district of 84 square miles and 4,100 students.  The data was collected for the 
purpose of program evaluation and contained survey responses from students in grades 9-12 who 
were provided the choice of using a school issued device or student owned device for student 
learning.  Students voluntarily completed the survey in two different groups during May 2014 
and December 2014. 
Summary of the Findings 
The primary goal of the study was to examine if there are significant differences in 
multidimensional constructs of student engagement between students who use school issued 
mobile devices and those that use their own personal mobile devices for student learning.  
Student engagement, for the purpose of this study, was identified as having cognitive, social and 
emotional dimensions.  A secondary goal of the study was to examine if there are significant 
differences in the role of technology for student learning between students who use school issued 
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mobile devices and those that use their own personal mobile devices for student learning.  The 
roles of technology identified and used for the purpose of this study were the contribution of the 
use of technology in student learning, the frequency of use technology in student learning, and 
student perception of institutional support of the use of technology in student learning. 
The first main research question was:  “To what extent does student engagement differ 
based upon ownership of mobile devices used for student learning?”  Students that indicated use 
of their own personal mobile device for learning while at school scored higher on overall student 
engagement indicators than students who used school issued devices.  Results of the findings 
provided convincing evidence that student engagement did differ based upon ownership of the 
mobile device used for learning. 
The next series of research questions were a subset of the first main research question and 
compared group differences in student engagement based upon cognitive, social and emotional 
dimensions of student engagement.  The dimensions that were measured as part of the HSSSE 
survey included cognitive, social, and emotional, as well as other indicators of student 
engagement.  For the purpose of this research, the questions focused on the cognitive, social and 
emotional dimensions of engagement between groups of students who used school issued 
devices and students who used student owned devices. 
The first subset question identified as 1a was:  “To what extent does cognitive 
engagement differ based on device ownership?”  Students that indicated use of their own 
personal mobile device for learning while at school scored similar on cognitive engagement 
indicators as students who used school issued devices.  Results of the findings did not provide 
sufficient evidence that cognitive engagement differed based upon ownership of the mobile 
device used for learning. 
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The second related question identified as 1b is: “To what extent does social engagement 
differ based on device ownership?”  Students that indicated use of their own personal mobile 
device for learning while at school scored similar on social engagement indicators as students 
who used school issued devices.  Results of the findings did not provide sufficient evidence that 
social engagement differed based upon ownership of the mobile device used for learning. 
The third related research question in this subset identified as 1c is: “To what extent does 
emotional engagement differ based on device ownership?”  Students that indicated use of their 
own personal mobile device for learning while at school scored similar on emotional engagement 
indicators as students who used school issued devices.  Results of the findings did not provide 
sufficient evidence that emotional engagement differed based upon ownership of the mobile 
device used for learning. 
The second main research question was: “How does the role of technology in student 
learning differ based upon ownership of mobile devices?”  The role of technology in student 
learning was measured using the Learning with Technology topical module of the National 
Survey of Student Engagement (NSSE).  Students that indicated use of their own personal 
mobile device for learning while at school scored similar on the role of technology in student 
learning indicators as students who used school issued devices.  Results of the findings did not 
provide sufficient evidence that the role of technology differed based upon ownership of the 
mobile device used for learning.   
The next series of research questions are a subset of the second main research question 
and compare group differences in the contribution of use of technology, frequency of use of 
technology and student perception of institutional support for technology in student learning 
between students who used school issued devices and students who used student owned devices. 
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The first subset question identified as 2a is: “How does the contribution of use of 
technology in student learning differ based on device ownership?”  Students that indicated use of 
their own personal mobile device for learning while at school scored similar on the contribution 
of use of technology in student learning indicators as students who used school issued devices.  
Results of the findings did not provide sufficient evidence that the contribution of use of 
technology indicators differed based upon ownership of the mobile device used for learning. 
The second related question identified as 2b is: “How does the frequency of use of 
technology in student learning differ based on device ownership?”  Students that indicated use of 
their own personal mobile device for learning while at school scored similar on the frequency of 
use of technology in student learning indicators as students who used school issued devices. 
Results of the findings did not provide sufficient evidence that the frequency of use of 
technology indicators differed based upon ownership of the mobile device used for learning. 
The third research question in this subset identified as 2c was: “How does student 
perception of institutional support of the use of technology in student learning differ based on 
device ownership?”  Students that indicated use of their own personal mobile device for learning 
while at school scored similar on the student perceptions of institutional support of use of 
technology in student learning indicators as students who used school issued devices.  Results of 
the findings did not provide sufficient evidence that student perceptions of institutional support 
of use of technology indicators differed based upon ownership of the mobile device used for 
learning. 
Findings Related to Literature 
Ubiquitous access and pervasive use of technology by students in all areas of their daily 
lives is a driving force of change in education (Voogt et al., 2013).  The positive impact of 
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student engagement on educational outcomes for students has been identified (Appleton, 
Christenson, & Furlong, 2008; Yazzie-Mintz, 2010).  Additionally, a link between student 
engagement and the use of technology is growing (Fitzallen & Downing, 2014).  Students are 
more comfortable and confident using their own devices and prefer them in a learning 
environment over a borrowed or institutional device (Ada, 2013; Murphy et al., 2014; Project 
Tomorrow, 2014).  The current study was designed to expand the existing research on student 
engagement by examining whether differences exist between students who use school issued 
mobile devices and those that use their own personal mobile devices for learning.  The current 
study further contributed to existing research by examining whether differences existed in the 
role technology plays in student learning between students who use school issued mobile devices 
and those that use their own personal mobile devices for learning.  In this section, the findings 
related to the research questions are discussed and connected with the existing research. 
Student Engagement 
An effective learning environment is dependent upon student engagement as a key factor 
(Fredricks, Blumenfeld & Paris, 2004; Marks, 2000; Reyes, 2012).  Students reporting higher 
levels of engagement are more likely to have higher grades, better attendance rates, and higher 
school completion rates than students reporting lower levels of engagement (Fredricks & 
McColskey, 2012; Reyes, 2012).  The relevance and importance of student engagement as it 
relates to overall student success is widely recognized by researchers and stakeholders in 
education.  The focus related to student outcomes, due to the interactions and processes involved 
with student engagement, are becoming more prevalent than previous methods of observed 
behaviors (Appleton, Christensen & Furlong, 2008; Reyes, 2012; Yazzie-Mintz, 2010). 
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Student engagement is also a key component of a student-centered learning environment.  
The use of technology as part of a student-centered learning environment naturally supports 
active student engagement (Kaffash, 2010; Mechlova & Malcik, 2012; Nanjappa & Grant, 2003; 
Sultan, Woods & Koo, 2011).  Effective learning environments are further supported by 
constructivist-style elements, which are characterized by being student-centered, engaging, 
collaborative and reflective (Wang, 2009).  The use of technology naturally lends itself to 
constructivist principles and is important, not only in supporting the element of engagement, but 
also in supporting student-centered learning as a whole.  The use of technology supports both 
increased student engagement and increased ability to have a student centered learning 
environment of which student engagement is a key component. 
As stated above, student engagement is about interactions and processes as they relate to 
the use of technology and student-centered learning environments in order to engage students 
and provide the most effective learning opportunities.  Technology acts as a supporting tool to 
increase effective learning environments by increasing student engagement and supporting 
student centered learning. 
Students who report the use of web-based technologies for online and face-to-face 
courses scored higher in traditional student engagement measures (Chen, Lambert & Guidry, 
2010).  Students also report a strong relationship between academic uses of information 
technology and engagement, student-faculty interaction, and active and collaborative learning 
(Laird & Kuh, 2005).  Students are able to use technology to create their own learning.  That is 
why the use of personal technology further increases engagement and supports a student- 
centered learning environment. 
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Personal use of technology further increases student engagement as it provides students 
the comfort and familiarity of their own devices and allows them to engage in real world learning 
opportunities anytime, anywhere.  The use of personal technology by students in a learning 
environment also supports a student-centered learning environment in which students can use a 
variety of tools and resources to best fit their learning style and needs (Foti & Mendez, 2014).  
Findings from the current study support this prior research and indicate that students scored 
higher levels of overall student engagement who reported using their personal mobile device as a 
primary tool for learning at school over students who reported using school issued devices.  A 
significant difference in the level of student engagement was found between these two groups 
based upon device ownership.  This finding supports the literature that technology and the 
increased connectivity it provides offer a natural fit for student-centered learning and increased 
student engagement (Fitzallen & Downing, 2014).  Further supporting literature indicates the use 
of personal mobile devices increases student engagement by providing real-world context and a 
multitude of learning opportunities (Project Tomorrow, 2010b).  Research has validated the 
potential of personal mobile devices to facilitate active student engagement, participation and 
collaboration when used in an effective classroom environment (Foti & Mendez, 2014). 
It is important to note that the use of technology in and of itself does not create an 
effective learning environment.  Rather, technology is a tool which supports student engagement 
and the components of a student-centered learning environment, of which engagement is a key 
factor. 
Dimensions of Engagement 
Wide variations in the definition and measure of student engagement have been shown.  
Consequently, agreement rests on the premise that engagement is a multidimensional concept 
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and is made up of various constructs and dimension (Appleton, Christensen & Furlong, 2008; 
Fredericks, Blumenfeld & Paris, 2004).  Student engagement can best be understood as a 
relationship between the student and school community, school adults, peers, instruction and 
curriculum (Yazzie-Mintz, 2010).  The HSSSE survey instrument measures student engagement 
through self-report measures and connects it with expected outcomes rather than observed 
behaviors (Yazzie-Mintz & McCormick, 2012).  As mentioned previously, more recent research 
on student engagement is focusing on interactions and processes as self-reported and relating to 
student outcomes rather than previous methods of observed behaviors (Appleton, Christensen & 
Furlong, 2008; Reyes, 2012; Yazzie-Mintz, 2010).  Self-report indicators measure the 
perspective of the student through query rather than inference and deemed a more reliable 
indicator for engagement (Appleton, Christenson & Furlong, 2008). 
The dimensions evaluated for the purpose of this study, based on the HSSSE, were the 
cognitive, social, and emotional constructs of student engagement.  Cognitive engagement is 
described as engagement that focuses on self-regulation and is gauged primarily through internal 
factors.  Cognitive engagement can be determined through indicators of relevance of school 
work, value of learning, personal goals, and autonomy.  Cognitive engagement also encompasses 
intellectual and academic constructs which includes time on task, work completion and academic 
achievement (Appleton, Christenson & Furlong, 2008).  The current study indicated no 
significant findings of difference in the cognitive engagement dimension between students who 
used personal devices and students who used school issued devices.  Social engagement is 
described as engagement that focuses on actions, interactions and participation within the school 
community (Fredricks & McColskey, 2012; Pittaway, 2012; Yazzie-Mintz, 2010).  Social 
engagement also encompasses behavioral engagement, which can be demonstrated through 
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participation, effort and positive conduct and can be categorized as engagement in the life in 
school (Appleton, Christenson & Furlon, 2008).  There were no significant findings of this study 
which related the social engagement dimension to device ownership groups.  Emotional 
engagement is described as engagement that focuses on the internal lives of students and is 
gauged through internal factors.  Emotional engagement is described as engagement of the heart 
(Yazzie-Mintz, 2007).  Emotional engagement also encompasses psychological engagement, 
which includes feelings of belonging and relationships with teachers and peers (Appleton, 
Christenson & Furlong, 2008).  There were no significant findings of this study which related the 
emotional engagement dimension to device ownership groups. 
As stated above, findings from the current study did not indicate a significant difference 
in each of the reported dimensions of student engagement for students who used their personal 
mobile device as a primary tool for learning while at school.  The significance, however, of 
relating overall student engagement to device ownership groups is noted.  One possible 
explanation to this can be the fact that engagement cannot be defined by any single dimension; as 
it is a complex construct that is dependent upon the interactions and processes of dimensions 
working together to create student engagement.  Each dimension in and of itself is an important 
factor of engagement; however, it is the relationship and interaction of these dimensions as a 
whole which are a more comprehensive indicator of student engagement (Appleton, Christenson 
& Furlong, 2008).  This perspective explains the findings of this study, which demonstrated 
significant differences in overall student engagement of device ownership groups, but not in each 
individual dimension of device ownership groups.  Studies related to student engagement and the 
uses of technology tend to focus on engagement as a whole construct rather than the impact of 
each dimension individually.  This study reinforces that technology is a tool which mediates the 
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relationship between engagement and learning and contributes across all dimensions of student 
engagement, which encompass the cognitive, social and emotional constructs (Attard, 2010).  It 
is worth noting that, although the benefits of using technology to increase engagement has been 
recognized, it has not been directly linked to increased performance on standardized measures or 
test scores.  It must be emphasized, however, that engagement is a multidimensional construct 
with wide variations in definition and measurement.  Technology used to increase student 
engagement, however, does indicate increases in other constructs which are more difficult to 
measure but have been shown to lead to increased academic performance.  Examples of these are 
increases in self-awareness, self-monitoring, thinking and reasoning, metacognitive development, 
experiential learning, and interpersonal learning when facilitated by technology (Fitzallen & 
Downing, 2014). The use of technology in an effective manner supports a platform for active 
student engagement and naturally lends itself to a student-centered learning environment. 
Student Use of Technology 
Significant increases have been noted in mobile device ownership and student reported 
use of mobile devices for learning than in previous years (Dahlstrom & Bichsel, 2014).  The 
ubiquitous nature of mobile devices provides students opportunities for continuous 
communication and access to information inside and outside of their learning environments.  
This is a significant development for education and provides unique opportunities for developing 
advanced teaching and learning environments (Ada, 2013; Cristol & Gimbert, 2013; Kobus, 
Rietveld & Van Ommeren, 2013; Murphy et al., 2014).  Mobile devices can effectively support 
instruction by contributing to learning experiences and engaging students in authentic, real world 
contexts (Foti & Mendez, 2014; Kobus, Rietveld & Van Ommeren, 2013; Santos, 2013).  Mobile 
devices further help to increase the personalization of learning by allowing anytime, anywhere 
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research, promoting collaboration with peers and teachers, and improving organizational skills 
(Project Tomorrow, 2013). 
Students support the use of digital tools and resources to create new, innovative learning 
environments and improve technology use at school; students especially want greater alignment 
between their out of school and in school learning environment (Project Tomorrow, 2014).  
Students identified using their own personal mobile device as a means to best support their 
learning and provide for the wanted alignment between their learning environments (Project 
Tomorrow, 2014).  They also underscore the importance of device ownership for learning.  
Ownership of technology is important and they are reluctant to invest time and money in 
personalizing loaned devices.  Students are more comfortable and confident using their own 
devices and prefer them in a learning environment rather than a borrowed or institutional device 
(Ada, 2013; Murphy et al., 2014; Project Tomorrow, 2014). 
Findings from the current study did not indicate a significant difference in the reported 
roles of technology in student learning based upon device ownership groups.  Students indicating 
the contribution of technology for their learning, such as how well technology contributed to 
their learning, understanding, or completing school work did not show a difference between 
device ownership groups.  Students indicating the frequency of technology use for their learning, 
such as how often they have used specific technologies in their school work also did not show a 
difference between device ownership groups.  Finally, students indicating their perception of 
institutional support for the use of technology for learning, such as how much their school 
emphasizes teaching with and providing new technologies for completing school work, did not 
show a difference between device ownership groups.  These findings support the notion that 
whether students are using school issued devices or personal devices may not have a relevant 
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impact on their instructional use.  Therefore, permitting students to use personal devices while at 
school may be an acceptable option for learning purposes. 
The ubiquitous access to information and use of personal mobile devices by students has 
proliferated so quickly that formal education has been hard pressed to keep pace.  Students are 
using devices to support their learning both formally and informally in ways that educators are 
not recognizing.  One of the significant factors impacting the use of technology for learning is a 
teacher’s beliefs and perceptions regarding the value and use of technology for learning 
(Fitzallen & Downing, 2014).  Other factors which may impact the relationship between students 
and technology use, cited in the literature, are time spent online, types of technology used, 
specific uses of technology, frequency of use and a student’s own experiences with technology 
(Clark et al, 2009; Clark, 2001; Guidry & BrckaLorenz, 2010; Laird, 2004; Means, 2009).  
Because many factors play a role in the impact of technology for learning, the difference within 
device ownership groups is not noted in this particular study.  Research regarding the use of 
personal mobile devices and factors that may impact their use for student learning has been 
extremely limited.  Further research into the use of personal mobile devices and how they can 
best be leveraged for instructional purposes is needed.  The use of these devices to support 
teaching and learning in ways in which students are comfortable and confident using their own 
devices every day in and out of formal learning is paramount. 
Limitations and Delimitations of the Study 
While the current study provided significant implications to the literature, there are 
limitations and delimitations that need to be discussed for future studies to overcome.  In this 
section, suggestions are provided on how future studies can overcome these limitations. 
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A limitation of the current study is that students participating in the study were from a 
high school which had an environment of extensive experience in a technology rich program.  
The school has participated in one to one program over 15 years; as a result, it is very much a 
part of the culture and learning experience for students.  Students have been able to choose the 
use of their own device over a school issued device for the past four years.  The nature of the 
experiences by the students in this situation may have an impact on the results of the study.  In 
addition, the length of time the students have had experience within this program may also be a 
limitation.  The study encompassed students in grades 9-12.  Some students completing the 
survey have had much more experience in the program while others have only been a part of the 
technology program for a short time.  Furthermore, the survey was provided over two different 
years and some students had only been in the program for several months before completing the 
survey when it was administered. 
Another limitation in this study is the experience of the teachers working with student 
technology in their classrooms.  Teachers in this particular setting have had a considerable 
amount of experience working with students and integrating technology into their lesson plans 
and daily classroom use in a one to one device setting.  The nature of this experience by the 
teachers may have had an impact on the results of the study due to the ways in which the 
technology was utilized. 
The types of devices students used could also serve as a limitation to this study.  The 
study did not address the type of school issued devices in comparison to the various types of 
personal devices used by students and the impact these differences may have had on the study. 
Finally, a limitation of the study is the use of self-report data.  Research has focused 
heavily on behaviors and school structures as predictors and indicators of student engagement 
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(Yazzie-Mintz & McCormick, 2012).  The HSSSE, however, measures the perspective of the 
student through query rather than inference (Appleton, Christenson & Furlong, 2008).  Research 
indicates the importance of collecting data on student perceptions rather than objective data on 
observed behaviors (Appleton et al., 2006; Fredricks & McColskey, 2012).  Self-report measures 
are particularly valuable in collecting data on dimensions that are not directly observable such as 
emotional and cognitive engagement.  Collecting data on these through teacher ratings is highly 
inferential.  A limitation of self-report measures exists however; if not administered properly, 
they may not result in accurate student reported data (Appleton et al., 2006; Yazzie-Mintz & 
McCormick, 2012).  Self-report measures are also subject to the validity with which the 
respondent completing the survey truthfully and responsibly answers questions. 
A delimitation of the study is that it only included students in grades 9-12 and may not be 
representative of school age students in grades k-8 students.  Students in grades k-8 may not 
have the same maturity, responsibility or opportunity to be part of a program that would allow 
the utilization of personal mobile devices.  It may also not be representative of all high school 
students or generalizable to other high school populations, as mentioned above, due to the 
specific one to one environment that has existed for this population of students or due to other 
factors that may exist specific to the demographics of the region in which this study was 
conducted.  The study may not be generalizable to undergraduate students; as most colleges do 
not provide technology to students on an individual basis and students would, therefore, be 
subject to using their own devices most of the time for their learning purposes. 
Future Research 
As mobile technologies continue to evolve at a fast pace, it is a moving target and adds to 
the complexity of research for the use of technology in education.  Future research is needed to 
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inform educators on the role of these tools in the learning process and to inform educational 
institutions on the implications of bringing personal devices into the classroom. 
Although this study indicated a positive relationship between student engagement and the 
use of personal mobile devices, further studies investigating the use of personal mobile devices 
to support student engagement are needed.  For example, research indicating the ways in which 
personal mobile devices engage students over institutional devices is recommended.  Students 
are immersed in their daily lives with the use of personal mobile technology, but experience 
disconnectedness in the way they communicate and access information for learning when they 
step inside the classroom.  From this perspective, it is natural that students want greater 
alignment between their out of school and in school use of technology.  Considering this 
expressed student demand, research regarding the use of personally owned devices to determine 
best practices for engaging students and creating a seamless learning environment is needed.  
Unfortunately, most research regarding the use of technology in education involves the use of 
institutional devices and not personal devices.  A loaned device may not be used in the same way 
as one that is owned, which may likely impact the evaluation of their use to support learning.  
Further research into the use of personal mobile devices and how they can best be leveraged for 
instructional purposes is, thus, recommended.  The use of these devices to support teaching and 
learning in ways in which students are comfortable and confident using their own devices every 
day in and out of formal learning is needed. 
Research to inform educators of effective instructional practices with personal mobile 
devices is also needed.  Technology can enhance and expand effective teaching practices; 
however, to be fully effective, educators need to have the knowledge and skills to best 
implement various types of student devices in the classroom.  In particular, the design of learning 
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materials for accessibility by all students, across multiple device platforms, and with 
consideration for the accommodation of individual learning needs of students is critical. 
Although ownership of personal mobile devices among students is steadily increasing, 
research regarding the equity of personal device use is in education is necessary.  Equity of 
educational opportunities for all students is fundamental to closing the achievement gap and 
removing any barriers students may face based on their economic status, race, ethnicity, or 
religion.  Discovering ways in which districts and educators can provide for and make certain 
there is equitable access among all students is vital. 
More research is also needed to explore the dimensions of student engagement and 
determine if factors exist which may impact one dimension over another and how that may 
influence overall student engagement.  The impact of student engagement in education is a 
relatively new area of exploration given the history of learning theories.  This aspect of 
engagement, coupled with recent advancements in the use of personal mobile technologies, 
warrant further exploration regarding the various dimensions of engagement and how each may 
be impacted by the use of personal mobile technologies. 
Finally, studies are needed to determine what factors regarding the use of personal mobile 
technology are most impactful to a learner in a formal learning environment.  Factors that should 
be studied regarding the use of technology and its impact on a learner are:  time spent online, 
types of technology used, specific uses of technology, frequency of use and the experiences of 
teachers’ and students’ with technology.  Technology is a multifaceted tool and has many factors 
and dimensions contributing to its effective use.  As the use of personal technology continues to 
evolve and immerse us in our daily lives, research is continually needed to explore the 
instructional impact that its use has both formally and informally. 
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Application of Findings 
The application of findings for this study is to contribute to the overall research on the 
use of student technology in learning.  As mentioned previously, the ubiquitous nature of 
technology in our daily lives is a driving force of change for education.  The findings of this 
study are relevant for schools and universities to consider as they evaluate ways in which to 
provide the most effective learning environment for students.  The findings of this study are also 
applicable to parents and families who work to provide resources and opportunities for students 
in support of their educational goals. 
Summary 
The evolution of mobile technologies has changed the landscape of teaching and learning.  
Today’s students rely on the technology around them and most students “are inventing ways to 
use these devices to learn what they want to learn and how they want to learn” (Ahmed, 2012, p. 
1554).  This study explored student engagement and its relationship to mobile device ownership 
and the role of technology in learning.  The primary purpose examined if there are overall 
differences in student engagement between students who use school issued mobile devices and 
student owned mobile devices for student learning.  Results of this study support research that 
device ownership is an important factor for student engagement that should be considered.  The 
secondary purpose of this study examined if there are differences in the role of technology 
between students who use school issued mobile devices and student owned mobile devices for 
student learning.  There were no significant findings related to the role of technology between 
device ownership groups.  The researcher hopes that the information provided in this study will 
be used to further examine the use of technology for student learning and contribute the literature 
on developing best practices for the use of technology in education.  Furthermore, the researcher 
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would like the information for this study to be used in support of creating the most effective 
learning environment for students and creating greater alignment between in and out of school 
technology use. 
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